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FURTHER EXPERIENCES WITH INJURED BILE DUCTS* 
A New Method of Repair 
Frank H. Laney, M.D.t 


ARLY in my surgical experience I became in- 
terested in the problem of injuries to the bile 
ducts and in 1923 wrote my first paper'-* on this 
subject, dealing with the results obtained by trans- 
planting completely external fistulas when common 
and hepatic ducts had been so injured and severed 
that all or practically all the bile was discharged ex- 


Since that time we in the clinic have had a con- 
tinuing interest in the problem of the management 
of the patients with strictures of the common duct 
and defects in the common and hepatic ducts from 
excising sections of them. 

We have operated upon 227 patients for benign 
strictures of the bile ducts. There have been 27 


FISTULA EXCISED: 


Figure 1. Transplantation of Completely External Fistula. 
This illustration (b) diagrammatically shows a completely external biliary fistula cored 


from its bed in the liver and transplanted into a loop of jejunum brought u 

seen the tissue to 
As stated in the text, this procedure has not pr 
satisfactory in terms of permanent patency.) 


the transverse colon. In insert a ma 
wall to preserve the fistulous tract. 


ternally. This operation was first proposed and 
employed on a patient by Dr. Hugh Williams at 
the Massachusetts General Hospital (Fig. 1). 
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hospital deaths in the entire series, an over-all mor- 
tality of 11.9 per cent. Of the 227 cases, 139 have 
been done since 1943, with 12 deaths, a mortality for 
this period of 8.6 per cent. In this experience we 
have employed nearly every known type of surgical 
approach to the problem, and Dr. Cattell and I 
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have now developed one that when it can be em- 
ployed, as it can in most of the cases, offers the best 
prospect of a lasting, satisfactory result of all the 
measures of which we know. This method will later 
be published in a journal devoted entirely to sur- 
gery, but will be described in the latter part of this 
article in enough detail so that it will be available 
for any surgeon who might care to use it. These 
strictures have varied greatly in character, as well 
as in the number of previous operations the patients 
have had before coming to us, 2 examples of which 
are presented below, and they have likewise varied 
greatly in the measures employed in the attempt 
to restore the flow of bile into the intestinal tract. 
They have been complicated lesions and, in many 
cases, unsatisfactory to deal with. hen one 
realizes, however, that portal cirrhosis or failing 
liver function (which is due to the biliary back pres- 
sure from stricture and the superimposed cholan- 
gitis so frequently associated with this lesion) will 
eventually result in death in all these cases unless 
something is done, it can be understood that however 
unsatisfactory many of these cases are, we must 
still endeavor to handle them surgically. This is 
done in an attempt to restore the patients, as can 
be done in some cases, to complete health and in 
others to be satisfied with merely prolonging their 
lives and making an unsatisfactory state a little 
more satisfactory than it would otherwise be. 


Case Reports 


Case 1. This patient had had a cholecystectomy in Octo- 
ber, 1943. She had two repairs of her common duct, in 1943 
and in 1944. In the latter part of 1944 a T-tube was in- 
serted in her hepatic duct and in her common duct. She 
managed to get along with the T-tube until 1947, when she 
again became jaundiced and was operated on again, with 

¢ insertion of another T-tube. This. T-tube passed down 
the common duct and into the duodenum in 3 months. In 
January, 1948, another T-tube was inserted, but in spite 
of this, it became blocked and this patient came to us for 
repair of her duct. (There had thus been six previous opera- 
tions on the biliary tract of the patient before she came to 
the clinic.) 

The patient was operated on by me on July 14, 1948. The 
hepatic duct was found with almost no cuff remaining, — 
that is, almost all the common hepatic duct had been de- 
stroyed, — and a Y-tube was inserted into the two limbs 
of the hepatic duct with less than 1 cm. of hepatic duct re- 
ae. To this the mobilized demonstrated common duct 
which had been freed from the pancreas and from behind 

duodenum, was anastomosed, with at least for this brief 
time complete and satisfactory restoration of flow of bile 
into the intestinal tract. It is, of course, distinctly possible 
that an obstruction will again occur, but this experience does 
demonstrate how complicated these cases can be and yet 
how possible it is in many of them to re-establish the bile 
flow in spite of many (in this case, six) previous operations 
elsewhere upon the biliary tract. 


Case 2. This case likewise illustrates how complicated 
these cases may be. The patient had a cholecystectomy in 
1947, at which time, either as a result of the acute gall- 
bladder condition for which the cholecystectomy was done 
or because of injury to the duct, a stricture resulted. Within 
the same year she was operated on again, and an anastomosis 
of the hepatic duct into the duodenum was done. This failed 
to function, and a further operation was done, again anas- 
tomosing the hepatic duct to the duodenum. 

When this patient came to the clinic she was deeply jaun- 
diced, and had had chills and fever for 2 months. 
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The hepatic duct was found with but a short stump. Its 
end was anastomosed to the common duct mobilized from 
the pancreas and behind the duodenum. After this anastomo- 
sis the patient became jaundiced, and a subdiaphragmatic 
abscess developed, which required drainage, but the jaun- 
dice failed to clear. She was sent home to die, with the idea 
that no more could be done. A further accumulation of 
the subdiaphragmatic abscess ruptured through the bronchus, 
and bile was a through the bronchus. A com- 
munication from her physician reported that it did not seem 
possible that she could recover. 

Recent communications have indicated that the bronchial 
fistula has closed, bile is now draining into the intestinal tract, 
jaundice has cleared, and the patient appears to be at least 
temporarily recovering. 


Discussion 


These cases are but illustrations of how com- 
plicated these problems can be and demonstrate 
some of the undesirable events that can be asso- 
ciated with the management of these extremely 
difficult problems. 

This not inconsiderable experience with the 
management of injuries to the bile ducts has resulted 
in our arriving at quite definite convictions concern- 
ing what can and cannot be done and what can be 
expected with the various procedures that we have 
employed. 

I should like to list in the sequence of their de- 
velopment the various measures that we and others 
have employed in the management of strictures of 
the bile ducts and to make comments on our satis- 
faction or dissatisfaction with each of them and 
particularly to mention, when we are dissatisfied, 
why dissatisfaction with the method has arisen. 

This article attempts only to present the various 
types of operative procedures employed for the 
various conditions and to illustrate them diagram- 
matically. 

It is my hope in presenting this experience of one 
surgical group with such a considerable number of 
these trying cases that I can at least bring up to date 
what has gone on in our experience and the plans 
for their management and discuss the futility of 
some of the plans that we and others have em- 
ployed, with the reasons why we think they do not 
work, and present a new method that we have now 
used in enough cases and over a long enough period 
so that we can say that, when it is possible, it offers 
the best opportunity to obtain a satisfactory and 
lasting result. 

The first plan of management of injuries to the 
bile ducts, that of transplantation of cored-out 
biliary fistulas, illustrated diagrammatically in 
Figure 1, was unsound in principle. 

Although it is possible to transplant an external 
biliary fistula successfully into the jejunum or 
stomach, it can almost be said with certainty that 
at least in a predominating number of the cases, 
even though the fistula transplant is successful, it 
will ultimately contract, seal off and result in sup- 
pression of bile. It has been our experience with ex- 
ternal fistulas that have been converted into in- 
ternal fistulas by implantation into the stomach or 
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jejunum, and likewise with external fistulas that 
remain external, that the contraction cf cicatricial 
tissue forming the wall of the sinus will ultimately 
be greater than the secretory pressure of bile, which 
in the beginning keeps it open, and that this will 
eventually, in either an external biliary fistula or 
an internal biliary fistula, owing to an injury to the 
common or hepatic bile duct, result in spontaneous 
closure of the fistula. 

External biliary fistulas made directly from the 
gall bladder in the presence of a stone or obstruction 
below the point of entrance of the cystic duct into 
the common or hepatic duct will, of course, in most 


Ficure 2. 
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accurate end-to-end anastomosis, it will result in 
permanent and satisfactory drainage of bile into 
the intestinal tract. Unfortunately, ascending in- 
fection, with resulting chills and fever and the ulti- 
mate development of cirrhosis, has occurred in too 
many of these cases to make it a satisfactory type 
of procedure. In addition, too many of these 


anastomoses, however accurately they may be 
done in the beginning, later contract and cicatrize 
down to the point where obstruction results. I have 
personally disconnected a number of such anas- 
tomoses done elsewhere that have contracted and 


Anastomosis of Dilated End of Cut Hepatic Duct to Duodeum or Jejunum. 


The closed and dilated end of a cut hepatic duct is shown in a. The end has sealed over, and 
complete obstruction has resulted. In b is shown the end-to-side anastomosis of the dilated 
; of closed end of the hepatic duct to a loop of jejunum brought up over the transverse colon. 


accurately mucosa-to-mucosa anastomosis can be 


done. (These structures are 


shown in enlarged detail to make them clearer.) | 


cases, drain on indefinitely because this is a mucous- 
membrane-lined fistula. When, however, a fistulous 
tract runs from the hilus of the liver at the region 
of the hepatic and common ducts, after removal of 
the gall bladder and injury to the main bile ducts, 
its length of cicatricial lined walls is so great that 
constriction with obliteration of the fistulous tract 
will result in almost every case. It is for this reason 
that this operation has been abandoned and is, we 
believe, largely without value. 

The next type of management of the patient with 
an injury to the hepatic or common duct resulting 
in an external biliary fistula and popularized by 
W. J. Mayo has been the direct mucosa-to-mucosa 
anastomosis (Fig. 2) of the dilated end of the cut 
hepatic duct to the duodenum or jejunum. If this 
operation, which is not difficult when the dilated 
end of jejunum is of considerable size, is done with 


resulted in jaundice, the patients coming to us for 
further repair and of a different type. 

There have been a number of plans devised to 
overcome the ascending infection in repairs of this 
type, one being the “Y” loop in which something 
over a foot of blind jejunum is anastomosed to the 
end of the hepatic duct, inserting the proximal loop 
of jejunum below this level to avoid ascending in- 
fection. Another suggestion has been the introduc- 
tion of infolds in this segregated loop to discourage 
the ascent of jejunal contents through the anas- 
tomosed area to bring about infection. Still a final 
proposal has been the establishment of an entero- 
enterostomy below the point of the anastomosis of 
the end of the hepatic duct to the jejunum to side- 
track most of the contents of the jejunum and thus 
avoid ascending infection in the gall bladder. 


= 
a. 
Vy CLOSED DILATED 
y Y DucT 
\ —— Bone 


164 


None of these plans have been satisfactory, and 
one can only say that although these types of 
anastomoses do drain bile, in most of the cases the 
results are seriously compromised by the repeated 
attacks of cholangitis that accompany them. 

The next stage in the development of the surgical 
management of injuries to and strictures of the 
hepatic and common duct was the introduction of 


\VITALLIUM TUBE 
IN DUCT 


Ficure 3. Plan of Introducing a Vitallium Tube, as Shown 
in This Case, but in Others Sections of Rubber Tube or the 
Material Called Bouncing Clay Have Been ey ye he 
Tube Serving as a Substitute for the Lost Segment of the Common 
or Hepatic Duct. 

It is to be recalled that the scar tissue about this tube is wrapped 
around the tube to enclose it tightly and in the hope that it will 
be supported as a substitute for the missing section of duct. 
Note the projecting tab on the vitallium tube, which recalls that 
these tubes have passed completely through the common duct, 
through the sphincter of Oddi into the duodenum, in spite of 
the presence of such an offshoot that one would expect would 
hold the tube in place permanently. 


segments of rubber or vitallium tube, as shown in 
Figure 3, the upper end being introduced into the 
stump of the hepatic duct, the lower end into the 
stump of the common duct and such material in 
the form of scar tissue and omentum as could be 
obtained wrapped around the missing segment to 
provide covering for the implanted tube within 
the two cut ends of the ducts. 

The drawbacks to this procedure have been two: 
in most cases the tube has been passed in spite of the 
use of all types of tubes in attempts to make them re- 
main in place — whenever the tube has been passed, 
it has been our experience that in practically all 
cases the remaining cicatrized area, unlined with 
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mucosa as it is, no longer stays open but eventually, 
as does the external biliary fistula, contracts, closes 
and again produces complete biliary obstruction; 
in addition, many of these tubes, even though they 
remain in place, eventually become plugged and re- 
quire removal and the reinsertion of another tube. 
As many as four different tubes have been intro- 
duced in some of our patients on whom this pro- 
cedure was employed, the periods varying from one 
to three years. The longest period a tube, intro- 
duced in such a case with a complete defect between 
the cut end of the hepatic duct and the common 
duct, has drained without jaundice has been seven 
years. This ‘patient eventually died of cirrhosis; 
at autopsy the tube was found plugged, and in all 
probability the tube had plugged early, and bile 
was being passed satisfactorily around it. 

Soon after this the employment of a vitallium 
tube in place of rubber tubes was proposed in the 
hope that because vitallium is well tolerated by 
the tissue, being a nonelectrolytic metal, these tubes 
would not plug. It was hoped that these tubes 
(Fig. 3), which possess a tab or flange sticking out 
from their longitudinal wall, would not be passed 
into the duodenum. Neither of these hopes has 
been fulfilled. Vitallium tubes have, in our ex- 
perience, plugged just about as often as have. 
rubber tubes, and, surprising as it may seem, the 
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Ficure 4. Method of Employing a “Y” Loop of Defunction- 

alized Jejunum, the End of Which Has Been Turned in and 

Sutured to the Hilus of the Liver about the Opening into the 
Cut End of the Hepatic Duct. 


vitallium tubes even with the good-sized flange 
that is attached to them have several times passed 
through the common duct, through the sphincter 
of Oddi into the duodenum and stricturing of the 
segment that they replaced has followed in most 
of the cases in which the tube has passed. Further- 
more, like rubber tubes, many of these vitallium 
tubes have had to be removed and replaced be- 
cause of their being plugged. 
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As the result of this experience with rubber and 
vitallium tubes and, in addition, tubes of bounc- 
ing clay introduced to bridge the gap when sec- 
tions of the hepatic and common ducts have been 
injured or removed, it is our belief that when they 
must be introduced one must assume that cer- 
tainly in most cases they will eventually plug and 
later require removal and replacement. 

The next proposal in order of sequence was that 
suggested by Dr. Arthur W. Allen’ in 1944 — that 
is, the employment of a turned-in, single loop of 
jejunum to anastomose to the hilus of the liver 
about the cut end of the hepatic duct (Fig. 4). 
Although we have had no experience with this 
operative procedure, we have little hope but that 
what happens with cut hepatic ducts will happen 
when the end of the hepatic duct is implanted in 
the turned-in end of a loop of jejunum: the end of 
the duct will cicatrize, close and result again in 
complete obstructive jaundice. I have had the 
opportunity to disconnect one of these, which had 
been done in another part of the country, and found 
that this was what had taken place. We have 
seen so many of these patients who come to us 


Ficure 5. Plan of Amputating a Portion of the Left Lobe of 
the Liver and Anastomosing It Directly to a Loop whe LT unum, 
in the Hope That the Bile from the Right Lobe Wi scend 
the Right Hepatic Duct, Ascend the Left Hepatic Duct and 
hus Drain Directly into the Jejunum. 
Note the closed end of the hepatic duct, which must be lon 
enough to hor bile to come down the right hepatic duct a 
up the left hepatic duct to make this procedure feasible. 


after having had several previous operations in 
whom only a scarred intrahepatic short stump of 
common hepatic duct remained that we are very 
skeptical that the suture of this loop of jejunum 
about the open duct will result in permanent pa- 
tency of the end of the hepatic duct in the presence 
of so much scar tissue in its walls. 

A recent novel proposal made by Dr. W. P. Long- 
mire, Jr., of Johns Hopkins Hospital, and spoken 
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of at the last meeting of the American Surgical 
Society by Dr. Alfred Blalock, is the anastomosis 
of the amputated end of the left lobe of the liver 
to the jejunum in the hope that the drainage from 
the right hepatic duct can be backed up along the 
left hepatic duct and that, by means of this re- 
versed flow of bile through the left hepatic duct, 
the entire right and left lobes of the liver can have 


Ficure 6. Corrosion Specimen of the Bile Ducts in Which 
Plastic Material Is Introduced into the Bile Duct and the Liver 
Parenchyma Digested. 

In such specimens it may be observed that the biliary passages 
the left lobe of the liver are quite complete and separate ph 
the right lobe and probably consistently without connection. As 
stated in the text and shown in Figure 5, unless enough hepatic 
duct remains uninjured, bile cannot descend from the right 
duct up the left, and as stated in the text when enough hepatic 
duct remains to permit this, it is possible in most of the cases 
by the plan here presented to anastomose the mobilized com- 
mon duct directly to the stump of the hepatic duct and thus to 
retain the sphincter and obtain mucosa-to-mucosa healing. 


their biliary drainage discharged into the jejunum 
(Fig. 5 and 6). 

We do not have much hope for the success that 
may follow this procedure because as we have seen 
them in so many of these cases, as shown in Figure 5, 
the common hepatic duct will have been destroyed 
up to the point where the two main hepatic ducts 
draining the right and left lobes of the liver (Fig.6) 
will be all that remains of the hepatic ducts. 

Dr. W. A. Meissner, of the pathological laboratory 
of the New England Deaconess Hospital, has made 
corrosion specimens of the hepatic ducts of livers 
for us, and if one sees these it will be evident that 
for this proposal to function it would be necessary 
that there be a fair length of common hepatic duct 
into which the right hepatic could discharge and 
then pass up in the reverse direction to the left 
hepatic duct (Fig. 6). We know from our experience 
in operating on so many of these patients that this 
is often not the case and that, as mentioned above, 
the loss of substance of the hepatic duct, with the 
multiple operations that many of these patients 
had had, has been so great that little or no common 
hepatic duct remains and so there is no communica- 
tion that can be employed between the right and 
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left hepatic ducts by means of which bile from the 
tight lobe of the liver could be made to ascend 
through the left hepatic duct and thus discharge 
into the intestine as the cut end of the left hepatic 
duct in the severed left lobe of the liver is implanted 
into the jejunum. 

We are very skeptical that this ingenious proposal 
will be of any great value. We believe that it could 


Ficure 7. Plan Devised by Drs. Cattell and Lahey, with the 
num Rolled to One Side, the Pancreas Split, the Retro- 
duodenal and Intrapancreatic Common Duct Exposed, Mobi- 
lized and Approximated to the Stump of the Hepatic Duct. 
Note the demonstration of the intrahepatic portion of the duct 
and, in addition, the method of introducing a T-tube through 
an incision in the common duct below the line of suture so that 


one limb extends through the anastomosis and the anastomosis — 


can be made accurately and completely around the entire cir- 
cumference of the duct. Note also, diagrammatically, how often 
it is necessary by means of fulguration to dissect the scarred 
end of the hepatic duct out of the hilus of the liver and in many 
cases to carry the dissection up sufficiently so that both in- 
dividual hepatic ducts, right and left, are demonstrated. 


work only when an adequate stump of hepatic duct 
remains, as shown in Figure 6, and, even then, 
we believe that the proposal of direct duct anas- 
tomosis, which was devised by Dr. Cattell and 
myself and which is discussed below, will then be a 
possible and much more satisfactory approach to 
the problem. 

In seeking for a method that offered more satis- 
factory prospects of restoring the excised or damaged 
common and hepatic ducts to normal and thus the 
discharge of bile in the duodenum by a normal chan- 
nel, we have visualized two things that would be 
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necessary to bring about satisfactory function in 
the discharge of bile from the biliary radicals in 
the liver into the duodenum. One, outstandingly, is 
the necessity for the preservation and functioning 
of the sphincter of Oddi. It is only by the preser- 
vation of this apparatus that one can be assured of 
the absence of ascending infection, chills and jaun- 
dice and their effect upon the liver itself. The other 
requirement is that permanent restoration of the 
main bile channels can be accomplished only by 
direct end-to-end anastomosis of the injured or 
severed duct so that there is accurate mucosa-to- 
mucosa approximation, as is necessary in restora- 
tion of any of the membrane-lined struc- 
tures in the body that convey either fluid or liquid. 

In the course of a large experience with mobiliza- 
tion of the duodenum and demonstration of the 
lower end of the common duct where it passes 
through the head of the pancreas and into the 
duodenum as part of removing the duodenum and 
duodenal ulcers within the duodenum adherent to 
the bile ducts, we have learned to mobilize the 
duodenum by mobilizing its external wall and to 
demonstrate the portion of the common duct be- 
hind the duodenum and within the pancreas by 
splitting the pancreas about the common duct. This 
directed our attention to the possibility of mobiliz- 
ing this portion of the common duct, which by its 
location within the head of the pancreas and be- 
hind the duodenun, is usually protected from in- 
jury no matter how many operations are done for 
repairs on cut or crushed ducts. 

It was through familiarity with this procedure 
and with Dr. Cattell’s experience with resections 
of the pancreas that we became interested in so 
mobilizing the duodenum and so visualizing the 
lower end of the common duct behind the duodenum 
and in the head of the pancreas that when an ade- 
quate amount of hepatic-duct stump remains, as 
it usually does, direct end-to-end anastomosis could 
be accomplished. 

This procedure has now been done in 43 cases over 
five years, and we have deferred reporting it as a 
method until we had had enough experience with 
it to suggest its possibility and be certain of its 
feasibility in at least a very high percentage of 
cases of injury or stricture of the common and 
hepatic ducts. 

It is surprising, when the uninjured portion of 
the common duct that runs through the pancreas 
to enter the back of the duodenum is mobilized and 
delivered from its oblique position behind the 
duodenum, how often this end can be made to 
approximate to the end of the hepatic duct without 
tension, even when a considerable portion of the 
common or hepatic duct has been destroyed (Fig. 7). 

When we first did these duct anastomoses the 
T-tube was brought out directly through the line 
of anastomosis. We have considered it necessary 
in these cases to introduce such a tube to maintain 
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patency of the sutured duct. We have left these 
T-tubes in place up to a year and longer in certain 
cases, to ensure patency at the line of suture and 
to permit good union of the mucosal surfaces. We 
have now for a considerable period introduced these 
T-tubes through a slit either in the hepatic duct 
above the line of anastomosis when the hepatic 
duct is sufficiently long or through the common 
duct below the line of suture when the hepatic duct 
is short (Fig. 7). This permits one limb of the 
tube to pass through the point of sutured duct and 
permits the withdrawal at the end of a year of the 


Ficure 8. Diagrammatic Iilustration Demonstrating How 
It Is Necessary to Employ a Y-Tube with One Limb inthe Right 
and One in the Left Branch of the Hepatic Duct to Make Com- 
plete Anastomosis Possible. 
In many of these cases it has not been possible to introduce a 
T-tube below because it would be necessary to place the upper 
limb of the T-tube in either the left or the right hepatic duct. 
This line of procedure has the disadvantage of requiring that 
the tube be left in place, with the possibility and not improbability 
that it will later plug and require replacement. In the corro- 
sion specimen (Fig. 6) arrows have been placed on the right 
and left hepatic ducts to indicate the height to which destruction 
of the hepatic ducts has taken place in many of the patients 
who have been subjected to repeated attempts to repair the ducts. 


T-tube without injury to the line of anastomosis 
or without producing the narrowing that occurred 
when cicatrization of the aperture took place at 
the point of the tube withdrawn through the suture 
line. 

In the management of complicated bile-duct 
problems of this sort many of these patients have 
had so many previous unsuccessful attempts at 
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repair that no hepatic duct at all remains. In such 
cases it has been necessary to introduce a small 
section of Y-tubing with one limb in each intra- 
hepatic duct, the other passing down into the 
mobilized common duct, and to do a direct anasto- 


Ficure 9. Plain Film of the Abdomen in a Case in Which 
It Was Necessary to Implant a Y-Tube (of Bouncing Clay), 


As Shown Diagrammatically in Figure 8. 


mosis about it on the indwelling tube (Fig. 8 and 9). 

This is less desirable than the introduction of a 
T-tube for a year because if blockage of the indwell- 
ing T-tube occurs it can frequently be overcome 
by the introduction of ether or by irrigation with 
saline solution. We have had relatively little trouble 
with the T-tube blocking, but when one leaves a 
Y-tube in, as shown in Figure 8, with no external 
drainage, there are often cases in which plugging 
of the tube occurs, and re-operation becomes neces- 
sary if another tube is introduced to bring about 
maintenance of drainage. 

In doing these end-to-end anastomoses all sorts 
of unsatisfactory conditions are bound to arise. 
An occasional result in our experience — and one 
about which we know of nothing to do— is that 
in which the lower end of the duct can be found 
but is of such small, atrophic character that it is 
impossible even after it has been mobilized to dilate 
it up to a size adequate for the introduction of a 
T-tube of satisfactory caliber. In still other cases 
there will be so much destruction and scarring of 
the pancreas, the common duct and the region 
about the duodenum that it will — very rarely in- 
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deed, but occasionally — be impossible to find 
enough duct, even though it is completely mobilized, 
to get the ends together. Still another complica- 
tion, which has been the most trying one we have 
had to deal with, is the fact that so often repeated, 
unsuccessful attempts at repair will have so de- 
stroyed the common hepatic duct that there will 
only be the separated intrahepatic right and left 
ducts. Even beyond this, Dr. Cattell has success- 
fully anastomosed the left hepatic duct when it was 
impossible to find the right because of the depth of 
scarred duct within the liver. In such cases atrophy 
of the right lobe and enlargement of the left have 
taken place, with adequate maintenance of liver 
function. Still another complication that has 
bothered us in these trying operations has been 
opening of the portal vein in the course of search- 
ing for either the lower end of the duct or the end 
of the hepatic duct within the hilus of the liver. 
In these cases we have successfully controlled such 
bleeding by suture of the portal vein, but this has 
resulted in the necessity of terminating at least 
temporarily further search for the duct. 
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SUMMARY 


Experiences in the surgical management of 227 
patients with benign strictures of or injuries to the 
bile ducts are presented. The development of the 
different methods employed since the publication 
of our first paper on the subject in 1923 is outlined, 
and the disadvantages of all these measures are 
discussed. A new plan, which has been employed 
for a minimum of five years in 43 cases, results in 
preservation of the sphincter of Oddi and direct 

to osa anastomosis when it can be 
employed and offers, it is believed, both the most 
logical approach to the surgical management of 
this up to now discouraging lesion and the best 
prospect of the permanent discharge of bile from 
the liver into the duodenum without complications 
that are involved with other procedures. 
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‘RECENT IMPRESSIONS OF MEDICAL PRACTICE IN GREAT BRITAIN 


H. Sweet, M.D.* 


ANY physicians have hitherto regarded only 
with casual interest the controversy over 
the organization of medical practice in this country 
I, myself, for example, have assumed that a faculty 
member of the staff of a teaching hospital could 
be little affected by any of the bruited changes — 
a notion that has been sharply challenged by obser- 
vations of the current status of physicians in this 
and other categories in Great Britain. Severely 
jarred in my complacency by what I have seen 
during a recent period of work on one of the active 
services of a large English hospital, I am record- 
ing what are admittedly only a series of impressions 
rather than a careful statistical study. British phy- 
sicians in all types of work have been profoundly 
affected by the legislation of His Majesty’s Govern- 
ment, and we here would do well to realize that 
none of us are necessarily immune to the con- 
sequence of radical departures in medical adminis- 
trative procedure. 

The latest of the items of legislation governing 
medical practice in Great Britain finally came into 
force on July 5, 1948. It is important to recognize, 
however, that this is only the culminating step in 
a series of laws that began with the National Health 
Insurance Act, starting in 1912. This initial legis- 
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lation set up a system of compulsory health insur- 
ance for nearly all wage earners and resulted in 
the provision of the services of a general practitioner 
and of the medicines he prescribed for approxi- 
mately a third of the population. No care of a med- 
ical specialist and no hospitalization were included 
in this measure. The Local Government Act of 1929 
increased the number of hospital beds operated 
by the Government, and the Voluntary Hospitals 
Paying Patient Act of 1936 opened these institutions 
to the entire population whether able to pay or not. 
During World War II the bombing of civilians and 
large cities led to the construction by the British 
Government of numerous hospitals outside the cities 
and the employment either part time or full time 
of nearly all the physicians remaining outside the 
armed forces. The doctors were utilized in, and 
the hospitals were operated by, the British Emer- 
gency Medical Service under the Minister of Health. 
In addition to this organization the Ministry of 
Health during the war contributed notable financial 
support to the so-called voluntary or privately 
operated and endowed hospitals of the country, 
which included the major teaching hospitals of the 
medical schools. The wartime level of taxation 
and the rising costs of living made it apparent to 
all during the war that there would be insufficient 
voluntary donors to support the privately endowed 
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hospitals after the war and that a major reorganiza- 
tion of the conditions of medical practice would 
be needed. Conferences between the medical pro- 
fession and the Minister of Health in Mr. Winston 
Churchill’s Coalition Government resulted in ten- 
tative agreement for the provision under the aus- 
pices of the Minister of Health of a service to cover 
all aspects of medical care for almost the whole 
nation. 

The general election of 1945 placed the Labour 
Party in power, and this agreement was ostensibly 
scrapped by the new minister of health, Mr. Aneurin 
Bevan. He announced that he would present 
a measure to Parliament without bothering to have 
full discussion with any representative of the 
British Medical Association, and the dispute with 
the British medical profession that resulted has re- 
ceived wide publicity. It was a foregone conclusion, 
however, even three and a half years ago before 
Mr. Bevan took over, that the central government 
would be in control of the conditions of medical 
practice. All the major hospitals have continued 
to receive indispensable financial support from the 
_ Government since the war, the use of this money 
being subject to continuous governmental surveil- 
lance. By virtue of these facts the conditions under 
which consultant practice is carried on in hospitals 
have been but little changed since the latest act 
became operative on July 5. Hence this is not a 
premature point at which to judge the status of the 
physician and his hospital work in England. 
Further, since the general practitioner’s type of 
panel practice for the past thirty-six years on over 
a third of the population was already extended 
during World War II to over half the population, 
one may extend these accumulated data to help 
in analyzing his present situation with almost the 
whole nation on some panel. 

As was to be expected there were temporary dis- 
locations and points of stress after medical care 
became completely free on July 5, but no mention 
has been made of these in the ensuing comments. 
The attempt has been to refer only to facts perti- 
nent to the long-range trends. Some of the problems 
that have arisen are a consequence of current short- 
ages and Government regulations in fields other 
than those strictly medical; these appear to present 
a more chronic, self-perpetuating source of trouble 
and are noted below. 

The effects of the British National Health Service 
may be considered first from the standpoint of the 
general practitioner and secondly from that of the 
specialist, or consultant, as he is termed in England. 


Tue Famity Doctor 


The physician in general practice in England 
today is swamped by a volume of work that makes 
it possible for him only rarely to take a clinical his- 
tory or make a thorough physical examination in 
the fashion that is attempted in this country. 
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According to computations based on the experience 
with panel practice before the war, one may esti- 
mate that the British general practitioner must now 
in the course of a single day see in his office and in 
visits to homes an average of at least 50 patients 
if he has the average panel of 2000 persons — or 
100 patients if he has the maximum panel of 4000. 
These figures are based on the knowledge that the 
prewar panel patients, largely men, each averaged 
five visits a year to their physicians! and on actuarial 
statistics?’ * that demonstrate almost twice the mor- 
bidity in women who (as well as the men) are now 
insured in Great Britain. Such a staggering load 
permits the physicians but a few minutes with each 
patient. The tentative impression is that this ex- 
pected volume of work is actually exceeded at 
present. 

There is 1 physician per 875 inhabitants in Great 
Britain‘ as compared with about 1 per 720° in this 
country. The load in England appears to arise not 
from a great shortage of physicians there but 
because the physician is expected to carry out many 
functions that Americans would not consider a 
part of his task. Many people with minor com- 
plaints — inconsequential gastrointestinal upsets 
and upper respiratory infections — present them- 
selves. Even though they may recognize the 
triviality of the disorder, they often wish to obtain 
medication, which is provided free of charge with the 
doctor’s prescription, so that they sit about in his 
office and wait for a handout. This availability 
of free conversation with the doctor and free medi- 
cine also is considered to multiply the number of 
mild psychoneurotic and hypochondriac patients 
who appear. 

The Labour Government’s innumerable restric- 
tions on the lives of every person also result 
in countless daily appeals to the doctor for escape. 
The employee may not be absent from work without 
a valid excuse, and a note from the physician is the 
easiest kind of justification to present. The worker 
tells his doctor that he has had diarrhea for two 
or three days and has not been at work, and the doc- 
tor signs a form he has ready for the occasion cer- 
tifying to the man’s illness. This has become such 
a standard practice that physicians have incurred 
the contempt of many employers, but the unhappy 
physician between the fires of labor and manage- 
ment will naturally accede to the laborer’s wish. 
Otherwise, the patient may request a house visit 
the next time and present the doctor with the evi- 
dence for his complaint if it is bona fide, or he may 
change his name and with it his capitation fee per 
annum to another physician’s list. And since labor 
is able to outvote management, the doctor’s plight 
is likely to worsen rather than improve if he does 
not play this game. Many people who wish to evade 
the food-rationing restrictions seek a doctor’s cer- 
tificate of medical need for more eggs, meat, cheese, 
milk and so forth. There appears to be a limitless 
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type of such requests for special housing, heating, 
transportation, domestic equipment and so on ad 
infinitum. The building of an additional room on 
a house, the purchase of more fuel, or more electric 

t, the ownership of a car or more gasoline for 
it—even the buying of a hot water bottle — 
require governmental permits, or are facilitated 
by governmental priorities, one avenue to which 
is a physician’s certificate of medical need. 
Another group of cases in which the doctor acts 
more as a referee than as a healer is the workmen’s 
compensation group. Although that exists in this 
country, too, there is a special feature in Great 
Britain that tends to make the workman dissatis- 
fied: since the state and not he himself pays the 
doctor’s bill, he is likely to regard the physician 
not as his advocate in the dispute but as that of 
the state from which he is attempting to wrest more 
money. There is virtually no neutral body of medi- 
cal men that is employed neither full time nor part 
time by the state from whom he can secure 
an opinion unbiased by such employment, so that 
he may seek the opinions of many doctors, finally 
utilizing the report of the one who would give him 
the most. There is still another group, the war vet- 
erans, over whose demands for special funds the 
physicians in Great Britain must act as umpire. 
The war veteran in this country is entitled to com- 
pensation for any medical disability he may develop, 
only if he is unable to pay for the treatment himself, 
but the British veteran is so favored only if the dis- 
ability arose as a direct consequence of his war serv- 
ice. The burden of testifying to this thorny prob- 
lem falls on the doctor. 

Another handicap imposed on the general prac- 
titioner is the extreme paucity of special diagnostic 
facilities at his command. Even routine blood 
counts are difficult for him to obtain — not to men- 
tion quantitative blood chemical analyses and bac- 
teriologic or roentgenographic studies. Almost the 
only clinicopathological and x-ray departments are 
those in hospitals, and these are already swamped 
with work from the hospital itself. The directors 
of these departments suspect, doubtless rightly, 
that if the general practitioner were able to call 
on them at will, many would abuse the privilege, 
writing out the requests for laboratory work with 
the same lavish hand that dispenses excuses for 
absenteeism. The conscientious student of his cases 
thus has his ardor dampened by the fact that as 
soon as a patient with an interesting problem 
appears he must refer that person to a consultant. 

The Labour Government announces that it is 
proposing to set up so-called health centers in 
which several doctors will have their offices and 
at which there will be a diagnostic laboratory. No 
such centers have yet been built, nor are any being 
projected for the immediate future. It is pertinent 
to contrast this situation with the type of practice 
so prevalent in this country for some decades in 
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which groups of doctors have organized themselves 
on their own initiative to provide not only labora- 
tory but also roentgenologic studies for their 
patients, along with specialized consultant services 
within the group. 

The fact that house calls are now free in Great 
Britain removes one useful restraint from the type 
of patient who nurses his complaints in silence all 
day and then decides at midnight that he had better 
call a doctor. Failure of a physician to answer an 
emergency call not only may unfairly lose him the 
patronage of the patient but also is the basis for 
serious disciplinary action by the General Medical 
Council or other appropriate agency. One pains- 
taking physician, fearful lest a real emergency be 
overlooked, has become so exhausted and distraught 
answering futile night calls that a psychiatrist has 
had to recommend a protracted period of vacation. 

The so-called patient’s free care extends to the 
dispensing of such needed appliances as braces and 
eyeglasses. He tries in the first instance to get from 
the general practitioner whatever arch supports 
or girdles may appear a handy thing to have about. 
But if the patient is balked at this level the opinion 
of a consultant may be demanded. In an outpatient 
clinic in which I was working a man appeared with 
an excellent result following the removal through 
a small laminectomy of a midthoracic cord tumor. 
He put on a little show for us in an effort to get a 
back brace, making it clear that he thought he was 
now entitled to this, and meant to have it. A 
further consequence of the fact that the Govern- 
ment is now the only purchaser of prostheses and 
braces is the driving out of business of all firms that 
the Minister of Health does not see fit to support. 
The doctor may order an appliance for his Health 
Service patient but he may not designate the firm 
that is to make it. This proscription is, for example, 
eliminating from the field one firm that is widely 
regarded as the best British maker of artificial limbs 
but is no favorite of the Labour Government. 


Tue CoNnsuULTANT 


And what of the lot of the consultant group? 
In 1945 a distinguished man in this category told 
me what striking improvements the reorgani- 
zation would bring. For the first time the men in 
training would be paid adequately, and there would 
be enough of them to relieve the senior staff 
of onerous duties. The systematic planned utiliza- 
tion of the available personnel for the whole country 
could only lead to greater efficiency; necessary 
improvements would have only to be pointed out 
to the Minister of Health or his representative with 
direct access to the nation’s Treasury and need 
not depend on the caprice of private gifts as it had 
before the war. Each major medical school would 
be the center of a region of the nation with its 
regional medical board, exercising a salutary con- 
tinuing influence over the actual medical practice 
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of the area long after the physician had finished 
his postgraduate training in the hospital. 

Three years later the same consultant, now 
recognized as the most outstanding member of the 
medical faculty of his university, is like his col- 
leagues working under many handicaps. His emi- 
‘nence led his university in 1944 to promise him an 
institute, to be erected forthwith as three tempo- 
rary one-story buildings without basement, on empty 
space already available in the hospital grounds. 
By 1948 one of these has barely been started; the 
other two are less than half finished. Yet this is 
virtually the only hospital construction under way 
since the war in a city of a million inhabitants. The 
details of the numberless delays, which have already 
dragged out to over four years a construction that 
should have been a four-month task, furnish 
a monotonous account of the hamstringing of every 
energetic person by the requirement of a govern- 
mental permit for every item of material, for all 
the precursors of each of the materials, for the trans- 
portation of the precursors and the materials, for 
the allocation of the appropriate type of labor 
to handle the precursors of the materials, the 
- materials and their actual construction and so on 
ad nauseam. These appear to be the advantages 
of completely centralized integrated control, so 
that first things can be done first. The activities 
of the most distinguished worker in this hospital 
continue to be carried on with the same primitive 
facilities that burden the remainder of the staff. 
All this is despite the fact that the Minister of 
Health has been for years in charge of all housing 
as well as hospital construction and might reason- 
ably have been expected to provide for a little work 
on hospitals. 

It is perhaps pertinent at this point to draw 
attention to the exclusive power of the Minister 
of Health under the present act to appoint all mem- 
bers of all medical boards governing all aspects 
of medical practice in the whole country, including 
the teaching hospitals. There is no grant en bloc 
of funds to units that otherwise remain independent 
of the Government, such as occurs now in relations 
between United States federal agencies and research 
groups, and represents the British method of 
- support of its universities (entirely apart from the 
medical schools). Under a system in which the 
autonomy of the local group is preserved, tasks 
might well be completed in a reasonable time 
instead of dragging on in such a preposterous 
fashion for years. 

The paucity of men of consultant status, serious 
before the war in England, has not been alleviated, 
despite the fact that increasing knowledge makes 
the need for them greater. The waiting list on the 
neurosurgical service on which I worked was such 
that a patient with a presumed brain tumor had to 
wait about three months before he could enter the 
hospital. Numbers die before they reach the top 
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of the list. There was virtually no time available 
to operate for the relief of pain on patients with 
malignant neoplasms — no matter how good their 
prognosis for a long useful life if free of pain. 

The volume of nonmedical duties falling to the 
consultant, although not so overwhelming as that of 
the general practitioner, is still oppressive because 
all the factors creating such duties operate on him 
as well, albeit to a lesser degree. In the Regional 
Medical Board meetings the agenda drawn to my 
attention were largely cluttered with items of minor 
business administration, such as approving a new 
heating plant for an outlying hospital. To these the 
most senior and capable medical members of the 
community found themselves compelled to devote 
whole afternoons. I am told that they dare not resign 
from these boards, though, lest control be gained 
by men who would make the practice of medicine 
a series of acts of obedience to such fiats, proclama- 
tions, directives and commands as the board might 
see fit to dispense. 

A minor example of the advantages of bureauc- 
racy was my experience of applying to the appro- 
priate segment of the Ministry of Health in White- 
hall for certain special instruments to perform an 
operation by a hitherto untried method. The whole 
project was explained in some detail, and the letter 
of request received a prompt postal reply promising 
consideration. Eight months later, long after I had 
obtained the needed articles from a private source, 
I had a letter declining the request because the 
instruments were not part of the usual neurosurgical 
setup. 

One should mention that men in hospital training 
for consultant posts are to be paid salaries after 


‘the internship period that are somewhat higher 


than those paid by the major teaching hospitals 
in this country. The financial support at this 
crucial period in a young man’s life permits merit 
to be a more significant factor in determining selec- 
tion for advanced training and is a feature of the 
British system that might well be emulated in this 
country. 

No systematic discussion of salaries to be paid 
to the various categories of practicing physicians 
will be attempted here; final decision regarding the 
salary scales for consultants has not even been made 
although the profession has been at work since July 
5 under the new regime. However, the present 
salaries of three colleagues and personal friends 
bear mention. They are consultants with extended 
complete postgraduate training in a_ surgical 
specialty, and they now hold full-time appointments 
in major hospitals. Each of these men with a family 
is paid about $2500 per year after income tax deduc- 
tions, and this is a representative income for such 
men under forty years of age throughout England. 
This permits each a scale of living approximately 
similar to that which one would obtain in this 
country on such an income, but the startling fact 
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is the relation of this annual earning to that of other 
groups in the country. It is indeed a smaller yearly 
income than that of a skilled mechanic in England 
working far less “overtime” than these men do. 
Every one of the skilled laborers in a factory of the 
father of one of these men has a higher income than 
he does after his fifteen years of higher education 
and postgraduate training and experience. The 
one man of the three who has no familial or other 
outside source of financial assistance cannot, 
of course, even afford to own a car. Two of the three 
men are actively exploring possibilities for leaving 
the country. One finds it difficult to avoid the 
impression that the medical profession in England 
is being burdened beyond the limit of tolerance. 


Tue 


On the basis of the foregoing statements repre- 
senting a catalogue of facts checked since the 
writing of this article by four different English 
physicians now in this country, a personal opinion 
will be ventured on the significance of these facts to 
the medical profession in the United States. In the 
first place, the sorry plight of our British colleagues 
appears to be due to their having been compelled 
to accept terms imposed by nonmedical members 
of the nation. Had they analyzed the defects in 
their system, presented a well conceived plan for 
improvements, and then stood fast against ill 
advised changes, the British people might now be 
receiving better care and the physicians might be 
happier about their working milieu. American 
physicians are or should be more familiar with the 
shortcomings in the present scheme here than any- 
one else. Unless they come up with a constructive 


program correcting these faults— perhaps even 


if they do—they can expect outside imposition 
of laws that, the British experience suggests, will 
at least in some aspects be detrimental to the best 
interests of the patient and his doctor. 

The purpose of this article will be grossly 
misconstrued if it is considered an argument against 
any change in the present organization. The thesis 
is, on the contrary, that changes must occur and 
that the problem should be analyzed and the 
most logical type of reorganization effected. 

One crucial feature of the difficulty in England, 
I believe, is that the responsibility for being healthy 
and economically self-sufficient has been shifted 
from the patient to his physician. I wish that the 
medical profession knew enough about human per- 
sonality in health and disease to shoulder this 
responsibility, but I am convinced that I at least 
do not. When the political order in a country offers 
a helping hand to its ill citizens to assist them to 
struggle to their economic feet, the main burden 
of recovery should still fall on the patient. All phy- 
sicians have seen striking examples of protracted 
convalescences that were being paid for by someone 
else, in contrast with brisk returns to activity in 
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patients with the same disorder who were deter- 
mined to lead active lives again at the earliest 
moment. 

There are three groups of cases in which the phy- 
sician is at a peculiar disadvantage when the patient 
sheds the responsibility for getting well. In the 
first of these the person with a purely psychologic 
or simulated disorder is thought to have organic 
disease. In a manuscript currently in preparation 
I am including the case of a nurse who described 
in herself the symptoms of trigeminal neuralgia 
sufficiently graphically so that in five different 
major teaching hospitals she had a total of three 
alcohol injections and two operations on the trigem- 
inal pathways, and yet after scores of hours of 
study by several examiners her physicians are still 
uncertain whether she ever had trigeminal neural- 
gia. This represents one of many organic disorders 
— for example, migraine, angina pectoris and other 
neuralgias — in which no objective signs of ab- 
normality are necessarily present, and by virtue of 
which the patient without the disorder may con- 
sciously or unconsciously delude the physician 
with a convincing description. 

The converse situation, in which an organic dis- , 
order is diagnosed as psychoneurosis by the physi- 
cian, is also seen with disconcerting frequency. 
During the war I eventually saw several men whose 
presenting symptoms of their intracranial tumors 
were much more suggestive to their original medical 
officers of an inordinate desire to avoid combat 
than of any organic disease. One of the most un- 
attractive features of medical practice in the armed 
forces is the frequent necessity of distinguishing 
the sick from those who complain of illness to avoid 
duty. The inefficient means for grappling with this 
problem is one of the causes for such a dispropor- 
tionately large need for medical officers in the armed 
forces. 

But the most difficult group of all is the much 
larger one of the patients with unequivocal evidence 
of structural malady in whom the question arises 
whether the complaints are excessive for the degree 
of anatomic damage present. How can the doctor, 
who unfortunately cannot feel the patient’s pain, 
tell whether the headache that allegedly persists 
after a fracture of the skull or a back that goes on 
aching after a protruded intervertebral disk is 
removed should be treated by a prompt return to 
work or some financially compensable and less 
arduous tactic? I fear that even after hours 
of patient effort one emerges only with a guess. 

In the present state of ignorance, if the doctor is 
to keep the good will of the community and his own 
self respect, he must do his best to see that his duties 
are so delineated, and the society so organized, that 
the number of cases in the foregoing three categories 
will be kept to a minimum. As soon as the political 
order or any other environmental feature makes 
it advantageous for any citizens to present them- 


Vol. 240 No. 5 


selves with medical complaints, a discouraging 
additional number of them can apparently be 
counted on to do so. If the task of assessing the 
ability to lead an active life and the compensability 
of lack of enthusiasm therefor is to be extended to 
the entire population, the experience in Great 
Britain suggests that in this country extended ill 
feeling between the medical profession and other 
segments of the nation and a deterioration in the 
quality of medical care can be anticipated. 


1 have spent two years as an Oxford medical under- 
graduate, four years in London and Birmingham during the 
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HE importance of the sodium ion in edema 

is well recognized. If a specific method were 
available for producing selective inhibition of the 
renal tubular reabsorption of sodium from the 
glomerular filtrate, it might well prove useful in 
the study and treatment of edema. A possible 
method is suggested by the studies of Pitts and 
Alexander.' Under the conditions of their experi- 
ments they demonstrated that the renal tubules 
must make an active addition of acid to the glo- 
merular filtrate to account for the acidity of 
the urine. The only source of acid large enough 
to account for the acidification of the urine was 
considered by them to be hydrogen ions derived 
from carbonic acid formed in the renal tubular cells. 
The loss of hydrogen ions by tubular excretion 
would require the absorption of base from the 
glomerular filtrate to maintain ionic: equilibrium. 
To test this hypothesis these workers administered 
sulfanilamide, a specific inhibitor of carbonic 
anhydrase,? to dogs, presumably inhibiting the 
formation of carbonic acid in the renal parenchyma. 
After the administration of sulfanilamide the 
titratable acidity of the urine fell, and its pH 
increased. They postulated that reduction in 
tubular excretion of hydrogen ions had resulted 
- from the inhibition of carbonic acid formation. 

It appears that with sulfanilamide administra- 
tion and decreased acid excretion, the disturbance 
in acid-base balance should result in failure to 
reabsorb fixed base from the glomerular filtrate. 
This loss of fixed base, if maintained, might 
be expected to lead to diuresis and to the loss of 


rom the Medical Clinic, Bent Brigham Hospital, and the 
artment of Sc 


ne, Harv 
of thi k was defr i from the 


THE EFFECT OF SULFANILAMIDE ON SALT AND WATER EXCRETION IN 
CONGESTIVE HEART FAILURE* 


B. Scuwartz, M.D.t 


BOSTON 


edema. This paper is a preliminary report of 
studies that appear to substantiate this hypothesis. 


METHopDs 


Three patients with severe congestive heart failure 
and fluid retention were selected for study. They 
were confined to bed and chair during the period 
of study and fed a constant diet containing about 
2000 calories and about 300 mg. of sodium. Daily 
fluid intake was constant. Digitalis was continued, 
but no ammonium chloride, mercurials or sodium- 
containing medications were permitted. Urine was 
collected for twenty-four-hour periods. A saturated 
solution of thymol in chloroform was employed 
as a preservative. Blood and urine chemical exam- 
inations were carried out in the usual fashion. 
Analyses of serum and urine for sodium and potas- — 
sium were made with the Perkin-Elmer flame 
photometer, model 52A. Sulfanilamide was 
administered in amounts (4 to 6 gm. per day) that 
were designed to keep the serum level at about 12 
mg. per 100 cc. The patients were weighed at the 
same time each day. 


Case REPorTs 


Case 1. The patient was a 48-year-old woman with a his- 
tory of rheumatic valvular disease for 30 years and progres- 
sive cardiac decompensation for 15 years. Digitalis, a low- 


salt diet, ammonium chloride and semiweekly injections of 
ame diuretics had failed to prevent the accumulation 
ema. 


Physical examination revealed a thin, markedly dyspneic 
and orthopneic woman with cardiac enlargement, auricular 
fibrillation, mitral stenosis and insufficiency and aortic 
stenosis. There was marked venous distention (venous pres- 
sure equivalent to 240 mm. of saline solution), fluid at the 
right lung base, enlargement of the liver to the umbilicus 
and a ++ pitting edema of the legs. She was continued 
on digitalis and placed on the constant diet and a fixed daily 
intake of 2000 cc. After 10 days, during which her weight 
and sodium output became stable, sulfanilamide was admin- 
istered for a aay of 7 days. The alterations-in weight, urine 
volume and blood and urine constituents are given in Table 1. 
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The effect on oe | sodium and potassium is shown in 
Figure 1. On the 3rd day of treatment the patient became 
slightly confused. This continued until 48 hours after the 
drug was discontinued, at which time she showed complete 
clearing of her sensorium. At no time was the confusion of 
sufficient severity to interfere with adequate co-operation. 
At the end of therapy the venous pressure had fallen to 170 
mm. of saline solution. The liver receded 6 cm., edema dis- 
appeared, and the amount of fluid in the chest diminished. 

¢ patient was no longer orthopneic and exertional dyspnea 
was decreased. 


Case 2. The patient was a 54-year-old woman with a his- 
tory of rheumatic heart disease since the age of 12. Four 
years before admission she had suffered a severe episode of 
substernal pain followed by the onset of heart failure. Since 
that time she had grown ——. weaker and more 
dyspneic and had dovdaged ascites. Treatment had con- 
sisted of digitalis, a low-salt diet and mercurial diuretics. 

Physical examination revealed a _ cachectic, dyspneic 
woman with marked cardiac enlargement, auricular fibril- 


PERIOD CONTROL 


sopium (MILLIEQUIV. /24°) eame POTASSIUM (MILLIEQUIV. /24°) @---0@ 


Ficure 1. Effect of Sulfanilamide on Urinary Sodium and 
Potassium in Case 1. 


SULFANIL AMIDE CONTROL 


lation and mitral insufficiency and stenosis. Rales were pres- 
ent at both lung bases. The liver edge extended 6 cm. below 
the right costal margin. There was no peripheral edema. 

During the first 16 days the patient was treated with a 
low-salt diet, digitalis, ammonium chloride and six 2-cc. in- 
jections of mercury. This was accompanied by a weight loss 
of about 2 kg. The sixth injection of mercury was given on 
the 16th hospital day, and in the next 24 hours she gained 
0.5 She was then placed on the constant diet, and fluid 
intake was fixed at 1 cc. per day. After 4 days, durin 
which her weight and sodium output became constant, sul- 
fanilamide was administered. After 48 hours the drug was 
iscontinued, because of nausea, malaise and methemo- 
lobinemia. During this period there was no appreciable 
hange in physical findings. Changes in weight, urine volume 
and blood and urine constituents are shown in Table 2, an 
the effect on urinary sodium and potassium in Figure 2. 


on 


Case 3. A 64-year-old man gave a history of progressive 
heart failure of 3 years’ duration. He had been known to 
have hypertension and coronary-artery disease for 8 years. 
Despite treatment with digitalis, salt restriction, ammonium 
chloride and mercurial diuretics twice a week he had become 
markedly dyspneic, orthopneic and edematous. 

Physical examination revealed a dyspneic, orthopneic 
man with auricular fibrillation, fluid at the left-lung base 
and rales at the right-lung base. The liver edge was 8 cm. 
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below the right costal margin, and there was +++-+ edema 
of both legs. 

The patient was continued on digitalis, placed on the con- 
stant diet and given a fixed 2000-cc. fluid intake. After 6 
days, during which his weight and sodium output became 
stable, sulfanilamide was administered. This was well 
tolerated for 8 days, and during this time the dyspnea and 


CONTROL CONTROL | 
sopium PpoTassiuM (MILLIEQUIV./24°) 


Ficure 2. Effect of Sulfanilamide on Urinary Sodium and 
| Potassium in Case 2. 


orthopnea improved markedly and the leg edema diminished 
to +. The liver decreased in size, and the venous pressure 
fell from 230 mm. to 100 mm. of saline solution. Chosen 
in weight, urine volume, and blood and urine constituents 
are shown in Table 3, and the effect on urinary sodium and 
potassium in Figure 3. On the 7th day of treatment 
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sopiuM (MILLIEQUIV. /24°) /24°) 


Ficure 3. Effect of Sulfanilamide on Urinary Sodium and 
Potassium in Case 3. 


the patient had a shaking chill and developed a temperature 
of 105°F. Sulfanilamide was discontinued, and penicillin 
and streptomycin begun after blood cultures had been taken. 


‘During the next 4 days the patient continued to show a spik- 


ing fever, with temperature elevations as high as 105°F. and 
remissions to virtually normal temperatures. On the 5th 
day the temperature returned to normal, and the patient’s 


MetHnemo- Sutran- 
GLOBIN ILAMIDE 
millimol./liter gm. per 100 cc. mg. per 100 ce. 


Carpon 
Dioxiwe 


Urine 
Potassium 


Urine 
Cuoripe 


Serum 
Potassium 
milliequic. [liter milliequiv. [liter milliequiv. [liter milliequiv./24 hr. milliequiv./24 hr. milliequiv. hr. 


Serum 
CuLoripe 


Tape 3. Changes in Weight, Urine Volume and Blood and Urine Constituents in Case 3. 
Urine 
Vo_umeE 
ce 


INTAKE 


Bopy 
Weicat 
ke 


Days 


7. 
28.8 
29 


FON 


ESSSSSSS 


| | Ata 


[SS | 
so 


len laos 


2 


17.6 


43.7 


117 


1120 


58.2 


*Specimen lost. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Feb. 3, 1949 


further course was uneventful. During this period there were 
no signs of increasing heart failure. No cause for the fever 
was ascertained. ere was no evidence of blood-stream, 
urinary-tract or other infection. Whether the fever repre- 
sented a reaction to sulfanilamide is a matter of conjecture. 


Discussion 


All patients showed an increase in sodium and 
potassium excretion within the first twenty-four 
hours of sulfanilamide administration. The 2 
patients in whom it was possible to continue the 
drug for a seven-day period maintained a high 
daily output of sodium in the urine, which was four 
to five times the control value, and exhibited a 
weight loss that correlated with the increase in 
sodium output. The urine pH increased in all cases. 
At the same time there was a sharp fall in carbon 
dioxide combining power of the serum accompanied 
by an increase in chloride. These changes can best 
be explained by an inhibition of carbonic anhydrase 
in the renal parenchyma with retention of hydrogen 
ions and concomitant diminution of sodium 
reabsorption. It was of some interest that the with- 
drawal of sulfanilamide resulted in a fall in sodium 
excretion to lower levels than those observed in the 
pretreatment period (“rebound phenomenon”) in 
the 2 patients observed for a prolonged period. 

The inhibition of carbonic anhydrase by sulfonam- 
ides was described by Mann and Keilin® in 1940. 
They demonstrated that only compounds with a 
free sulfonamide group are inhibitors of carbonic 
anhydrase. It would not be expected, therefore, 
that any of the recent sulfonamide compounds that 
have replaced sulfanilamide in clinical use would 
be capable of inhibiting carbonic anhydrase since 
they contain substituted sulfonamide groups. 

Studies on acid-base balance in patients receiving 
sulfanilamide,*** when this drug was the only com- 
pound in general clinical use, revealed a pattern 
that might have been predicted had its action on 
carbonic anhydrase been known. Subjects were 
found to show an increase in urine volume and 
sodium excretion accompanied by an increase in 
the pH of the urine. At the same time there was a 
reduction in serum carbon dioxide combining power 
and pH. Roughton and his co-workers’ studied 
a group of patients receiving 2 to 3 gm. of sulfanil- 
amide daily. They found that during rest and 
moderate exercise (five or six times resting metab- 
olism) the rate of carbon dioxide elimination was 
not impaired. 
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Sulfanilamide is unquestionably too toxic a drug 
for prolonged or routine use in the inhibition of 
carbonic anhydrase. It should be noted that 
whereas the amino group in the para position to 
the sulfonamide group is necessary for the anti- 
bacterial activity of sulfanilamide,’: * it is not essen- 
tial for the effect on carbonic anhydrase. It is the 
free sulfonamide group that is directly concerned 
with the inhibition of this enzyme.? A number of 
other sulfonamides with free sulfonamide groups 
have been shown to have an effect on carbonic 
anhydrase similar to that of sulfanilamide.?-* In 
addition, Hdéber'® has demonstrated that the 
addition of sulfanilamide and of compounds with 
an unsubstituted sulfonamide group to the perfusion 
fluid of an isolated frog kidney changes the reac- 
tion of the secretion from acid to alkaline. Com- 
pounds of this type are under investigation in an 
attempt to find one less toxic than sulfanilamide. 
The evidence available at present does not permit 
a conclusion about the potential relative merits 
of this method of diuresis as compared to others 
now in common use. Studies also have been too 
short to indicate whether the increased base excre- 
tion would continue if carbonic anhydrase inhibi- 
tion were maintained for a prolonged period in an 
edematous patient. 
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SUMMARY 


Evidence indicating that sulfanilamide is capable 
of producing an increased sodium, potassium and 
water excretion in patients with congestive heart 
failure is presented. It appears that the inhibition 
of carbonic anhydrase in the cells of the renal 
tubules is responsible for this phenomenon. Other 
sulfonamides that are also inhibitors of carbonic 
anhydrase are under investigation in an effort to 
find a compound less toxic than sulfanilamide. 
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HE following case of Lutembacher’s syndrome 
(interauricular septal defect and mitral stenosis) 
associated with subacute bacterial endocarditis 
is considered worthy of comment since it appears 
to be the fourth such case to be recorded in 
the medical literature. 


A forty-seven-year-old man was admitted to the hospital 
after he had suffered for 2 months from progressively more 


Ficure 1. Roentgenogram of Chest, Showing Enlarged, Tri- 

angular Cardiac Shadow, Prominent monary Conus, 

Thickened, Hazy eee | Shadows and Prominent Hilar 
ows. 


severe dyspnea, orthopnea and hemoptysis. The past history 
was entirely irrelevant except for an attack of apparent rheu- 
matic fever 20 years earlier. In the interim he had been in 
active service in the Royal Canadian Field Artillery and had 
done work in a woolen mill. 


*From the Veterans Administration Hospital, White River Junction, 
Vermont. 


tChief of medicine, Veterans Administration Hospital, White River 
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tAssistant adjunct physician, Department of Internal Medicine, Bronx 
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Positive cardiac findings included a systolic thrill at the 
apex; a very short diastolic murmur at the mitral area; a 
harsh, blowing diastolic murmur in the second and third 
left interspaces to the left of the sternum; and a loud systolic 
apical murmur transmitted to the axilla. The fluoroscopic 
findings consisted of moderate enlargement of the outflow 
and inflow tracts of the left ventricle, characterized be 
elongation; horizontal and vertical enlargement of the left 
auricle; marked enlargement of the outflow tract of the right 
ventricle, with some enlargement of the inflow tract; marked 
enlargement in the region of the pulmonary conus; and en- 
largement of the appendicular portion of the right auricle. 


Ficure 2. Electrocardiogram, Showing Auricular Fibrillation, 
Marked Right-Axis Deviation, Low-Voltage T Waves and 
urred and Notched QRS Complexes. 


The arch of the aorta appeared normal. A roentgenogram of 
the chest (Fig. 1) showed cardiac enlargement, prominence 
of the pulmonary conus, thickened pulmonary shadows and 
rominent hilar shadows. The chief electrocardiographic 
nding (Fig. 2) was marked right-axis deviation. bora- 


tory examinations were within normal range, and a blood 
culture was sterile. 
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There was no response to appropriate treatment instituted 
on a tentative diagnosis of rheumatic heart disease and mitral 
stenosis and insufficiency, and death occurred on the 25th 
hospital day. Before death the face and hands became 
edematous, and the color of the skin was almost heliotrope. 
The hemoglobin and red-cell count fell to half the normal 
values. Anuria developed 48 hours before death, and the 
urine contained red cells and a few casts. During the last 5 
days of life the temperature was elevated to 101°F. The final 
clinical diagnosis was rheumatic heart disease, mitral stenosis 
and insufficiency, bacterial endocarditis, cardiac hypertrophy, 
myocardial fibrosis and terminal 

At autopsy* the heart weighed 500 gm. The right ventricle, 
right auricle and pulmonary artery were greatly dilated. 

e myocardium was flabby. The orifice of the mitral valve 
was narrowed to a mere slit, and the margins were distorted 
by soft, friable vegetations (Fig. 3). These vegetations ex- 
tended along the free surface of the valve to the chordae ten- 
dineae, which were thickened and shortened. The foramen 
ovale, which measured 5 cm. in diameter, was not involved. 
The coronary vessels were patent. The mitral valve measured 
10 cm., the aortic valve 7.1 cm., the tricuspid valve 16.0 cm. 
and the pulmonary valve 9.5 cm. e left ventricle was 1.1 
cm. thick. The right ventricle was 0.5 cm. thick, and 
its diameter was 11.5 cm. The pathologist’s anatomic and 
microscopical diagnoses were interauricular septal defect, 
subacute bacterial endocarditis, healed rheumatic endo- 
carditis, cardiac of gee pel and dilatation, multiple pul- 
monary infarcts and focal embolic nephritis. 


Discussion 


To date the combination of interauricular septal 
defect and mitral stenosis (Lutembacher’s syn- 
drome) seems to have been recorded in combina- 
tion with bacterial endocarditis in only 3 cases.'“ 
The complete report of Geiger and Anderson,? who 
made the diagnosis before death in a patient 
observed for eleven years, makes any extended com- 
ment on the case reported in this communication 
entirely superfluous. 

The lesson of the case is obviously the overlooked 
diagnosis. It was a diagnostic as well as a thera- 
peutic error to eliminate subacute bacterial endo- 
carditis from consideration on the basis of a single 
negative blood culture; antibiotic therapy should 
have been instituted on the mere suspicion. The 
diagnosis of interauricular septal defect was over- 
looked for the most usual of all reasons — failure 
to recollect an uncommon though by no means 
rare condition. Actually, the roentgenologic and 
fluoroscopic diagnostic criteria were met,’:‘ the 
electrocardiogram was characteristic, and the car- 
diac findings and ante-mortem lividity (cyanose 
tardive) were also characteristic. Had these obser- 
vations been evaluated properly and in their 
entirety, there is every reason to believe that a cor- 
rect diagnosis could have been made before death. 

Another point of interest in this case is the 
remarkable tolerance shown by the patient to the 


*Performed by Dr. R. E. Miller, Department of Pathology, Dartmouth 
Medical School.” 
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difficulties of life. Such tolerance is frequent in 
patients with congenital interauricular septal 
defects.§ 


SUMMARY 


A case is recorded of interauricular septal defect 
combined with mitral stenosis (Lutembacher’s syn- 
drome) and with bacterial endocarditis. It is 


Figure 3. Interauricular Septal Defect Associated with Mitral 
Stenosis and Subacute Bacterial Endocarditis. 

Note the vegetations extending proximally from the free border 

of the mitral valoe. 


apparently the fourth case of this kind to be put 
on record. Diagnostic considerations are briefly 
discussed. 
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Binding to Plasma Protein 


The experiments of Davis*®*’-*° and subsequent 
reports by the same author and others*": *” estab- 
lished that sulfonamide action depends upon the 
level of unbound drug in the plasma water. At thera- 
peutic concentrations sulfanilamide is protein bound 
to an extent of 20 per cent, sulfapyridine 40 per 
cent, sulfathiazole 75 per cent, sulfadiazine 56 per 
cent, sulfamerazine 84 per cent, and sulfametha- 
zine 84 per cent.?® 3%, 313,314 Tt should be noted, 
however, that the usual technics for determining 
plasma levels do not distinguish between bound 
and unbound drug. The. accepted bacteriostatic 
thresholds for various organisms also refer to total 
(bound and unbound) sulfonamide. Consequently 
for clinical purposes no distinction need be made; 
the total plasma sulfonamide level is a correct guide 
to the efficacy of treatment. 

On the other hand the binding of penicillins by 
plasma protein presents some practical problems. 
This binding increases progressively in the order 
X<G<dihydro-F following the gener- 
ally established principle*’: ** that interaction with 
protein is positively correlated with the length of 
alkyl side-chains. Biologic assay methods may be 
distorted by a high degree of binding; thus, the 
dilution of plasma containing penicillin K results 
in a reversible dissociation, more unbound penicillin 
becoming available in the assay than was present 
in the original plasma. Proper corrections should 
be made for such effects.*"* 

It has been established that the usual order of 
potency in vitro is K>X>G>F, whereas in vivo 
the order becomes A>G>F>K.”° The strikingly 
decreased effectiveness of penicillin K in vivo has 
been attributed to its very appreciable binding to 
plasma protein (86 to 95 per cent).*!5- #19 It is likely 
that other factors are also involved since penicillin 
K is not recovered quantitatively from the urine,** 
is apparently destroyed in the plasma*™!: * and is 
inactivated by kidney and liver slices more rapidly 
than the other penicillins.“ On the other hand 
penicillin X, which is almost as highly bound as G, 
gives higher and more prolonged blood levels than 
the latter,** and has proved more effective, weight 
for weight, than any of the other penicillins in the 
cure of a number of infections.*° 


*From the Department of Pharmacology, Harvard Medical School. 
tAssociate in pharmacology, Harvard Medical School. 
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The binding of streptomycin to plasma protein, 
according to one report,** is negligible at thera- 
peutic concentrations. 

Most chemotherapeutics are bound reversibly, 
chiefly to the albumin fraction of the plasma. The 
relation between the extent of binding and anti- 
bacterial potency or toxicity to host tissues is by 
no means obvious. In the sulfonamide series, sul- 
fadiazine and sulfathiazole, which are bound to the 
greatest extent, are also the most effective anti- 
bacterial agents. In the penicillin series the most 
highly bound compound is also the least effective 
in vivo. There appears to be no correlation here 
between affinity for plasma protein and toxicity. 

One might surmise, especially from the penicillin 
findings, that binding to plasma protein is an un- 
desirable feature in a chemotherapeutic. This 
should not be true, however, unless the concentra- 
tion of unbound drug is thereby reduced below the 
required level. Theoretically, the protein-drug 
system is a buffer. At constant protein concentra- 
tion the fraction of a total drug that is bound will 
be higher at low drug levels and lower at high drug 
levels. The amount of bound drug, however, will 
increase as the drug level is raised. As a con- 
sequence, an appreciable quantity of drug may 
be held in protein combination, to be released pro- 
gressively as the drug level falls, the bound drug 
meanwhile being protected from rapid renal excre- 
tion. In this view protein-bound drug would act 
as a reversible depot, tending to damp abrupt rises 
and falls of the plasma level curve. Whether such 
a highly desirable effect will actually occur or 
whether undesirable reduction of potency (penicil- 
lin K) will result must depend upon the specific 
characteristics (dissociation constant and so forth) 
of each chemotherapeutic. The practical effects 
of protein binding upon the dynamic aspects of 
drug action have not been investigated sufficiently 
for generalizations to be made. Certain aspects 
of the problem are discussed by Davis‘ in a recent 
review. 


CLINICAL APPLICATIONS 


The practical value of a chemotherapeutic is 
determined by many factors, the most important 
of which are the sensitivity of the pathogenic organ- 
isms, the ease of maintaining effective drug levels, 
the toxicity of the drug and the natural course of 
the disease. 
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With few exceptions clinical efficacy can be pre- 
dicted from antibacterial potency. Table 1 shows 
the generally accepted clinical indications for each 
drug; these parallel, on the whole, the growth- 
inhibiting capacities of the drugs for each species 
in vitro. There are a few outstanding exceptions, 
however, which are still unexplained. Clinical 
diphtheria does not respond to treatment with peni- 
cillin although levels can be established that are 
more than adequate for control of the bacillus in 
vitro. Penicillin as an adjunct to antitoxin and 
other measures is nevertheless indicated for the 
prevention of suppurative complications, and the 
carrier state responds dramatically to the drug.*6 
Typhoid and paratyphoid fevers are refractory to 
streptomycin therapy despite sensitivity of the 
organisms.” 27 Brucellosis also fails to respond 
to streptomycin®’-*8; recent reports, however, 
point to a synergism of sulfadiazine and strepto- 
mycin,** and a small number of acute and chronic 
cases in human beings have been cured by the com- 
bined drugs.**°: 331 

It will be observed that the affinities of penicil- 
lin and streptomycin do not overlap but that sul- 
fonamides share with either drug their potency 
against a number of species. When sulfonamides 
and penicillin are equally effective, the latter is the 
drug of choice for reasons of comparative toxicity. 
In meningococcal meningitis penicillin is looked 
upon with disfavor because of its poor penetration 
into the normal cerebrospinal fluid; most clinicians 
favor sulfadiazine,?™ or sulfadiazine in addition 
to penicillin. Opinion is divided on the treatment 
of pneumococcal pneumonia; both drugs are highly 
effective and in general use. When sulfonamides 
and streptomycin are equally effective the former 
are often favored because they are less toxic. Of 
the many diseases once treated with sulfona- 
mides*: #33 only cholera, chancroid, lymphogranu- 
loma inguinale and trachoma remain uniquely 
responsive to these drugs, and uninfluenced by 
either penicillin or streptomycin. Closely related 
to the sulfonamides are the sulfone drugs, — dia- 
sone, promine and promizole,— which are being 
used with encouraging success in the treatment 
of leprosy,*** and other sulfones have a promising 
tuberculostatic action.** Several general re- 
views of sulfonamides in clinical practice have 
appeared.!9%. 338, 339 
Penicillin Therapy 

The remarkable successes achieved with peni- 
cillin in streptococcal and staphylococcal infections, 
especially in subacute bacterial endocarditis,*° 
in the prophylaxis of streptococcal infection,’® in 
gonorrhea,*": * in pneumococcal infection, in gas 
gangrene, in actinomyccsis** and in a variety of 
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*Adoption nclature ‘* sen’s disease” is advocated 
by the patients at the oma 
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surgical conditions are fully presented by many 
clinical investigators. 

Perhaps the most remarkable consequence of 
the penicillin era has been the complete revolution 
brought about in antisyphilitic therapy. Cure rates 
in primary and secondary syphilis compare favor- 
ably with those obtained by the best of the older 
methods and without the previously attendant 
risk of grave injury from the therapeutic 
agent.*45. 45 Evaluation of results in treatment 
of tertiary syphilis requires many years of follow- 
up study, but it is not unlikely that this outcome 
will also be favorable.** The drug is certainly bene- 
ficial in cerebrospinal forms of the disease,*47- #8 
but there is still doubt whether it is as effective as 
arsenical and fever therapy. Various combined 
treatments have been advocated, directed especially 
toward the 5 to 10 per cent of cases that are resistant 
to repeated courses of penicillin. Thus, oxophenar- 
sine and fever have been used as adjuncts to peni- 
cillin, but sufficient data are not yet available for 
sound evaluation. The work of Moore*® and Pills- 
bury,** the authoritative reports of the Syphilis 
Study Section of the National Research Coun- 
cil*®®. 351 and the recent review by Crawford*® pre- 
sent full details of the efficacy of penicillin in syph- 
ilis. Several other more general summaries of the 
clinical uses of penicillin have appeared .**- 339. 353-357 


Streptomycin Therapy 


With the exceptions noted above, streptomycin 
is effective in the clinical treatment of diseases pro- 
duced by gram-negative bacteria. It has proved 
dramatically successful in tularemia*®*. *5® (par- 
ticularly the pneumonic form) and in plague.**® 
It is strikingly curative also in meningitis due to 
Haemophilus influenzae,'™: jin infection due 
to Klebsiella pneumoniae (Friedlander’s bacillus) 
and in meningitis due to salmonella organisms, 
despite its inefficacy in enteritis caused by Salmon- 
ella enteritidis. It has proved useful in the control 
of dysentery of the Shigella dysenteriae form, in 
relapsing fever due to Borrelia recurrentis and in 
granuloma inguinale,**-** in which it appears to 
be far superior to the organic antimonials. Its 
main surgical uses have been in the preoperative 
sterilization of the bowel*® and in a variety of local 
infections caused by gram-negative bacilli.*** Its 
most widespread employment has probably been 
in the treatment of chronic urinary-tract infections 
due to Proteus vulgaris, Aerobacter aerogenes and 
Pseudomonas aeruginosa and other gram-negative 
species; here results have been good, but relapse 
is common, resistance develops frequently, and 
streptomycin cannot replace surgery when an ana- 
tomic abnormality is at the root of the infectious 
process.%8, 367 

Full discussion of the advances made in the 
therapy of tuberculosis with streptomycin is beyond 
the scope of this review. In brief, the drug has a 
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marked protective and curative action in tuber- 
culosis in experimental animals.**-*7° In early 
progressive, infiltrating pulmonary tuberculosis in 
man, it is of decided benefit.*”°: Dramatic cures 
have resulted from its employment in the miliary 
and meningeal forms of the disease,’ and in various 
types of localized tuberculous infection that are 
readily accessible to the drug.*” In chronic caseat- 
ing pulmonary tuberculosis it is generally ineffec- 
tive and therefore probably contraindicated because 
of the risk of toxicity in prolonged administration. 
Results of treatment of 2780 cases are reported 
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the treatment of many gram-negative infections, 
particularly of the urinary tract. An early attempt 
to treat typhoid fever with this drug is on record.*”® 
The dosage employed was less than 2 gm. (2,500,000 
units) daily, and yet the clinical responses were 
encouraging. Welch and Randall®*® subsequently 
established the bacteriostatic threshold for 
Eberthella typhosa at 3.6 to 7.2 microgm. (6-12 units) 
per cubic centimeter. It has not been until recently 
that unlimited supplies of the drug became avail- 
able, and meanwhile streptomycin had come onto 
the horizon as the drug of choice for the gram-nega- 


Tasie 1. Clinical Indications for the 


Use of Antibacterial Chemotherapeutics. 


Inrective Orncanism Principat Disease SULFONAMIDES Penici.un Strerromycin Oruer Acents 
Beta-hemolytic streptococcus Various infections Effective Drug of choice Partially effective* | Bacitracin 
Alpha-hemolytic strepto- Subacute bacterial Partially effective Drug of choice Partially effective* | Bacitracin 

coccus endocarditis 
Anaerobic streptococci Various infections Not effective Drug of choice Not effective Bacitracin; nm 
myxin 
cient evide 

Staphylococcus species Pyogenic infections Partially effective Drug of choice Partially effective* Bacitracin 

Diplococcus pneumoniae Lobar pneumonia Drug of choice Drug of choice Not effective 

Neisseria intracellularis Epidemic meningitis Drug of choice Effective Not effective 

N. gonorrheae Gonorrhea Effective Drug of choice Not effective 

Bacillus anthracis Anthrax Effective Drug of choice Not effective Bacitracin (insuffi- 

cient evidence) 

Clostridia species Tetanus; gas Drug of choice Not effective Bacitracin (insu 

gangrene. "Gane nt evi- cient evidence) 

Corynebacterium diphtheriae Diphtheria Premed effective Partially effectivet Not effective 

Aerobacter aerogenes Partially effective Not effective Drug of choice 

Proteus species Pa vo Partially effective Not effective Drug of choice 

infections 

Bacillus Pseudo- Chroni Partially effecti Not effecti of Pol xi fh- 

pyocyaneus (Ps y ve ve Drug of choice ly myx font 

Escherichia coli om iptestions Effective Not effective Drug of choice Polymyxin; aureo- 

ee mycin (insuffi- 
ly present ~" cient evidence). 
intestinal tract) 

Eberthella typhosa Typhoid fever Not effective Not effective Possibly effective PcMorom and 
(insufficient evi- (in- 
dence) tevidence) 

Salmonella paraty phi Paratyphoid fevers Not effective Not effective Possibly 

u t 

Shigella species Dysentery Drug of choice Not effective Drug of choice 

Vibrio cholerae (V. comma) Cholera Drug of choice Not effective Partially effective 

Brucella species Brucellosis Effective with Not effective Effective with Poly myxin (insu fhi- 

streptomycin sulfonamides nt evidence) 

Pasteurelia pestis Plague Drug of choice Not effective Effective 

Pasteurella i Tularemia Possibly effective Not effective Drug of choice 

Gosufficient evi- 
nce 


by a Committee of the National Research Coun- 
cil.7* Several general reviews on the clinical use 
of streptomycin have become available in the past 
few years.*: 327, 328, 339, 374—378 

The work of Pratt and Dufrenoy," discussed in 
a previous section, indicated that the action of peni- 
cillin is qualitatively similar upon all organisms, 
except that much higher concentrations are required 
to inhibit the growth of gram-negative species. 
Indeed most organisms are sensitive to penicillin 
at some concentration, and the drug is so nontoxic 
that extraordinarily high levels can be safely main- 
tained in a patient’s plasma, and even higher levels 
in his urine. One wonders whether penicillin in 
“massive” doses might not replace streptomycin in 


tive bacteria. If one is now willing to use penicil- 
lin in the same dosage as streptomycin* a number 
of pathogens heretofore considered “insensitive” 
may be found responsive to the less toxic drug. 
“Superinfection”’ 

A disturbing feature of the clinical use of the 
chemotherapeutics is the possibility of upsetting 
normal antibiotic relations between various bac- 
terial species in vivo. It is reported, for example, 
that prolonged treatment with penicillin results 
consistently in a shift of the bacterial flora of the 
nasopharynx in favor of the gram-negative species 
that can flourish in the presence of the drug.**° That 

*Two grams daily would represent about 3,000,000 units. 
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this may occasionally prove disastrous is indicated 
by a report of bacteremia due to Esch. col. with 
a preponderant throat culture of the same organism 
in a penicillin-treated patient,**! a case of bacteremia 
caused by H. influenzae under similar circum- 
stances,*** bacteremia (Staphylococcus aureus) in 
a patient receiving streptomycin,*®: ** peritonitis 
due to a streptomycin-resistant strain of 4. aerog- 
enes in another patient treated with streptomy- 
cin**5 and similar occurrences.**: As the prob- 
lem has not assumed alarming proportions, one 
must assume that when a specific chemotherapeutic 
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antibacterial affinities, and others with spectrums 
that overlap those of the older drugs. New affinities 
obviously open the way to control of the few bac- 
terial infections still eluding specific therapy. The 
most important of these are the typhoid infections, 
tuberculosis, the fungal diseases, diphtheria, bru- 
cellosis and, in a different group, the rickettsial 
and virus diseases. Of equal importance would 
be the availability of more than a single agent with 
which to attack a given pathogen. Thus, one could 
prevent the development of resistance by combined 
attack, combat resistant organisms once established 


Invective Oncanisu Paincirar Disease 
Malleomyces maliei (Bacilius | Glanders Not effective 
Haemophilus influensae Meningitis Partially effective 


Penicitun Strertomycin Ortuer Acerts 
Not effective Effective 
Not effecti of Pol 


Haemophilus pertussis Pertussis Not effective Not effective Partially effective a a 
Meemophilus ducreyi Chancroid Drug of choice Not effective Effective 
Klebsiella pneumoniae Friedlander pneu- Partially effective Not effective Drug of choice Petpagety (insu fi- 
monia nt evidence) 
Klebsiella granulomatis Granuloma inguinale Possibly effective Not effective Drug of choice 
(ineu ficient data) 


Mycobacterium tuberculosis Tuberculosis Not effective Not effec tive Effective for some PAS or sulfones with 
forms streptomycin 
Mycobacterium leprae Legeoey poe Not effective Not effective Partially effective Sulfones 
sease 
Treponema pallidum Syphilis Not effective Drug of choice Not effective Beshwarin —— ¥ 
Treponema pertenue Yaws Not effective Drug of choice Not effective ae 
Leptospira species Weil’s disease Not effective Drug of choice Partially effective 
Borrelia species Vincent’s angina Not effective Drug of choice Partially effeciive 
Spirillum minus Rat-bite fever Not effective Drug of choice (Insufficient evidence) 
Actinomyces species Actinomycosis Effective Drug of choice Not effective 
Other pathogenic fungi Various infections Not effective Not effective Not effective 
Rickettsiae species Typhus and related Possible effective Possibly effective Possibly effective Chloro mycetin and 
insu ficient evi- insu nt evie insu ficient evi- aureomyci 
nce) ce) nce) PABA lineuffi- 
cient evidence). 
Viruses Rquiagrenstome Drug of choice Partially effective Insufficient evidence Aureomycin 
n 
Ornithosis and Possibly effective Probably effective Insufficient evidence 
nee 
Trachoma Drug of choice Not effective Insufficient evidence 
Other virus diseases Not effective Not effective . Not effective 
All diseases of unknown etiology Not effective Not effective Not effective 


*Occasionally useful in infections due to organisms resistant to sulfonamides or penicillin, or both. 
tUseful only for carrier state or to prevent suppurative complications (does not cure). 


tBut drug of choice in meningitis caused by this organism. 


eradicates certain organisms and allows others to 
flourish unchecked, the body defenses are usually 
capable of holding the latter within bounds. The 
interesting question raised by this curious phe- 
nomenon is whether the present chemotherapy is too 
specific or not specific enough: Would it be prefer- 
able to select for elimination a single pathogenic 
species, or should the chemotherapeutic produce 
a general reduction of all bacterial forms? 


New CHEMOTHERAPEUTICS 


An increasing number of new che eutics 
are becoming available, some with entirely original 


or replace a chemotherapeutic to which the patient 
had become sensitive. Less toxic substitutes for 
streptomycin would prove especially useful. These, 
in addition to the usual criteria, are proposed as 
standards for evaluating new chemoth 


Para-aminosalicylic Acid (PA Ss) 


In 1941 Bernheim,** studying the metabolic 
activity of the tubercle bacillus, showed that salicy- 
lates and benzoates increase the oxygen uptake 
of nongrowing suspensions of a virulent bovine 
strain. Lehmann**5 subsequently demonstrated 
that this effect is obtained only with pathogenic 


tics 
r 


organisms, whether human or bovine. It appeared 
highly probable that these compounds were being 
utilized as substrates for respiration, and the effect 
of a series of structural analogues was investigated. 
Para-aminosalicylic acid (PAS) was shown to in- 
hibit growth of Mycobacterium tuberculosis in vitro 
at a concentration of 10-5M. Blood levels of this 
order could be established by oral administration 
to animals and man. Lehmann**‘ reported the treat- 
ment of 20 tuberculous patients with doses of 10 
to 15 gm. daily, giving blood levels of 2 to 7 mg. 
per 100 cc. 

Youmans and his associates**’: *** confirmed the 
bacteriostatic effect of PAS at 0.01 to 0.1 mg. per 
100 cc. in vitro but found the toxic dose in mice 
to be extremely close to that required for effective 
blood levels. Strains that were sensitive and those 
that were resistant to streptomycin were equally 
inhibited. Although survival of treated infected 
mice was significantly prolonged, all the animals 
showed tuberculous lesions at autopsy. Very simi- 
lar results were obtained in rabbits and guinea pigs 
by McClosky and his co-workers,***: who also 
found mere summation of effects when PAS and 
streptomycin were combined. On the other hand 
Vennesland et al.*” showed striking enhancement 
by PAS of the bacteriostatic action of streptomy- 
cin in vitro. 

Feldman and his associates*” obtained impressive 
cures in guinea pigs when treatment Was started 
six weeks after infection. Although 4 per cent PAS 
was included in the diet, no toxicity was observed. 
However, the low blood levels (0.5 mg. per 100 cc.) 
suggest that not all the drug was actually ingested 
and absorbed. 

It appears to be the general consensus that PAS 
is much less effective than streptomycin. However, 
further clinical trials are under way, and it is con- 
ceivable that the drug may be a useful adjuvant 
to therapy with more potent chemotherapeutics. 
It would be interesting to explore the possibility 
of employing PAS during rest periods punctuating 
an intermittent course of streptomycin. 


Subtilin, Subtenolin and Bacillomycin 


After Dubos had isolated tyrothricin from 
Bacillus brevis, several groups of investigators 
turned to B. subtilis, another gram-positive spore- 
forming organism, as a possible source of chemo- 
therapeutic material. Employing Dubos’s pro- 
cedure, Jansen and Hirschmann* isolated subtilin, 
a polypeptide that, in contrast to tyrothricin, is 
rapidly diffusible and considerably more toxic to 
bacteria than to tissues.* Its antibacterial spec- 
trum includes the common gram-positive species 
(streptococci are very sensitive), M. tuberculosis 
and certain pathogenic actinomycetes.**5: 3% Mouse 
pneumococcal and streptococcal infection was 
aborted as late as nine hours after inoculation,*®’: #9 
but the experiment reported is inconclusive since 
both infecting organisms and drug were injected 
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into the same site (intraperitoneal). The drug also 
displays affinity for treponemas in vitro but is less 
effective than penicillin on a weight basis, and even 
large doses fail to heal the primary chancre of rab- 
bit syphilis.** Although four years have elapsed 
since its isolation, no clinical reports on subtilin 
have appeared, nor are complete animal toxicity 
studies available. 

A surprising number of different compounds have 
been obtained from B. subtilis, all of which show 
growth-inhibiting activity against micro-organisms 
in vitro. Only the most promising of these can be 
mentioned here; a more complete discussion is found 
in a recent review.*°® Subtenolin is an enolic com- 
pound of low molecular weight, active against strep- 
tococci and staphylococci and a large group of gram- 
negative species including E. typhosa, Esch. coli, 
salmonella and pasteurella.*" Mouse-toxicity 
studies are encouraging, but the drug is still impure 
and in the early stages of investigation.*” Bacil- 
lomycin is of interest because it is almost devoid 
of antibacterial action and yet highly toxic for most 
pathogenic fungi.*™ 
Bacitracin 

Bacitracin, also isolated from B. subtilis, is a 
diffusible polypeptide of low molecular weight 
whose composition differs in two or more amino- 
acids from that of subtilin.‘%-*° It resembles peni- 
cillin in its activity toward a variety of gram-posi- 
tive bacteria and spirochetes. Eagle*-* has 
shown that the spirocheticidal action differs from 
that of penicillin and resembles that of the disin- 
fectants in that the rate of killing is proportional 
to concentration up to the highest levels tested. 
In rabbits doses far below the toxic suffice to abort 
syphilitic infection and heal primary lesions. Gravi- 
metrically, it is stated, the drug is less potent than 
penicillin; but this comparison, as pointed out 
above, is irrelevant except in relation to the toxicity 
of each compound. Bacitracin is excreted by glo- 
merular filtration and more slowly absorbed from 
parenteral sites than penicillin so that its pharma- 
codynamic properties are highly favorable.‘ In 
the dog effective levels persist in the blood for five 
to ten hours after intramuscular injection of 3000 
to 6000 units per kilogram of body weight, a dosage 
at which no toxic effects are observed.‘ “° In 
mice and rats large doses produced renal lesions 
(in the former) and convulsions leading to death, 
but as these effects were not correlated with the 
antibacterial potency of different lots it seems likely 
that they were caused by an impurity.! Like peni- 
cillin, the drug is not well ahsorbed by the oral route, 
but it is not inactivated in the gastrointestinal tract, 
retaining activity against susceptible enteric 
pathogens.“ 

Meleney and Johnson“ report favorably upon 
100 cases of surgical infection treated topically with 
solutions or ointments containing 10 to 100 units 
per cubic centimeter. About 88 per cent of the in- 
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fections (chiefly ulcers, carbuncles and chronic 
osteomyelitis) responded favorably and those due 
to streptococci and staphylococci, even when these 
organisms were penicillin resistant, healed dramat- 
ically. Further favorable experiences in the local 
use of the drug are reported by Miller and his col- 
laborators.“* In neither investigation was toxicity 
of any kind observed. 

Bacitracin has been administered systemically 
to over 150 patients with a variety of diseases 
caused by gram-positive organisms, which had 
failed to respond to sulfonamides or penicillin.“* 
In 105 of these cases,“* the over-all favorable 
response was about 70 per cent with dramatic cures 
in some of the streptococcal and staphylococcal 
infections. Over 100 cases of syphilis have been 
treated with bacitracin alone or in combination 
with penicillin,“® a synergistic effect of the two 
drugs having been noted in rabbit infection.“ It 
is still too early for proper evaluation of these 
results. 

Transient albuminuria and other signs of neph- 
rotoxicity have been observed.“® These, as was 
earlier found in animal experiments, vary with 
different lots of the drug and different production 
processes. It can be hoped, on the basis of experi- 
ence with streptomycin, that they will disappear 
with purification. 

The reports cited are promising. The near identity 
of the antibacterial spectrum of bacitracin with 
that of penicillin places it at a disadvantage from 
the standpoint of further development, since it 
must presumably offer some obvious advantage 
over the latter. This it may well do in its superior 
qualities of absorption and excretion, leading to 
prolonged blood levels, and permitting infrequent 
injection. Another important advantage is its 
effectiveness against penicillin-resistant organisms, 
particularly those which produce penicillinase and 
thereby nullify the usefulness of penicillin in 
mixed infections where they are present. 


Polymyxin 


Polymyxin, isolated by Stansly and his co- 
workers“!®: 19 from the soil organism, B. polymyxa,®°® 
is a cyclic polypeptide containing d-leucine, 
» l-threonine, d-serine, diaminobutyric acid and a 
C, diamino acid.“-*' It displays greatest 
specificity toward organisms of the gram-negative 
group, resembling streptomycin in this respect. 
Noteworthy exceptions are the insensitivity of Pr. 
vulgaris and the neisseria group. The drug is toler- 
ated by animals and man in bactericidal concentra- 
tions. Development of resistance has not yet been 
observed despite attempts to elicit it in vitro—a 
fact of outstanding importance if borne out by 
further experience. The chemotherapeutic ratio, 
determined in mice and dogs by acute and chronic 
administration, is highly favorable. The intra- 


venous LD,w» in dogs is 25 mg. per kilogram of body 
weight, whereas a single intramuscular dose of 5 
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mg. per kilogram produces effective blood levels 
for several hours.“ Mice are reported to be pro- 
tected against infection with K. pneumoniae and 
H. influenzae. 

Systemic administration of polymyxin to 26 
patients has recently been reported. 4 The drug 
was given intramuscularly in divided doses totaling 
0.2 to 0.5 gm. daily, usually about 3 mg. per kilo- 
gram of body weight a day. Plasma levels of 0.6 
to 1.3 microgm. per cubic centimeter in twelve 
hours rise gradually to between 2.5 and 5.0 microgm. 
per cubic centimeter after five or ten days of treat- 
ment. The drug does not appear in the cerebro- 
spinal fluid, even in meningitis, but can be admin- 
istered intrathecally. Excretion in the urine is 
delayed, but at the end of four days about 60 per 
cent can be recovered. The infections treated in- 
cluded those due to Ps. aeruginosa, A. aerogenes, 
brucellas, K. pneumoniae and E. typhosa. In all 
these infections some dramatic cures were observed, 
especially in cases that had been refractory to all 
other chemotherapeutics. Five cases of pertussis 
were also treated. The series is too small] for 
statistical evaluation, but it was the impression of 
the investigators that some of the responses were 
unquestionably produced by polymyxin. 

Serious nephrotoxic effects have been observed. 
These occur fairly regularly at the higher dosages 
and consist of albuminuria, granular casts and 
occasionally azotemia and diminution of the urine 
specific gravity. The effects may be very transient, 
disappearing while the drug is continued, or so 
severe as to necessitate interruption of therapy. 
As with bacitracin, production methods have a 
great deal to do with the toxicity observed. The 
material used for the studies cited above is about 
70 per cent pure, and is designated polymyxin 
D. British workers have employed a material called 
aerosporin,“*-”7 which is now referred to as poly- 
myxin A. A new product, which does not contain 
d-serine, is known as polymyxin B, and its toxicity 
is presently being investigated, the d-amino acid 
having been observed to be highly nephrotoxic. 
Minor toxic reactions to polymyxin include drug 
fever, anorexia and epigastric distress, and eosino- 
philia in a single patient. No blood dyscrasias, liver 
disturbances or skin rashes have been noted.** 


Chloromycetin 


Early this year Ehrlich and his collaborators,®* 
and simultaneously Gottlieb and his co-workers,“° 
reported the isolation, from a species of strep- 
tomyces, of a new antibacterial compound contain- 
ing nonionic chlorine. This substance, named 
“chloromycetin,” has several remarkable properties 
—an effective oral absorption, unusually low 
toxicity, high activity against many gram-negative 
organisms, proved antirickettsial activity under 
laboratory conditions and early clinical results that 
are highly promising. 


The antibacterial spectrum of chloromycetin is 
qualitatively similar to that of streptomycin, 
although it has low potency against the tubercle 
bacillus in proportion to its activity against the 
common pathogens. Parenteral injection in dogs 
produces local tissue necrosis and certain untoward 
systemic effects, but this mode of administration 
is rendered unnecessary by the efficient absorption 
of the drug from the gastrointestinal tract. Levels 
higher than 10 microgm. per cubic centimeter are 
easily achieved in dogs and man by ingestion of a 
l-gm. dose. Larger amounts are tolerated, but 
rapid absorption and excretion make for familiar 
difficulties in maintaining constant plasma levels. 
However, the need for very frequent dosage is not 
a serious drawback in oral medication. Chloromy- 
cetin is about 60 per cent bound to plasma protein 
at therapeutic concentrations.*: 

Mouse protection and therapy are achieved in 
a variety of infections. Tuberculosis in the guinea 
pig could not be controlled, failure to reach effec- 
tive blood levels (12.5 microgm. per cubic centi- 
meter) apparently accounting for the unfavorable 
results.“* Its antirickettsial action is perhaps the 
drug’s most striking feature. The life of chick em- 
bryos infected with the agents of typhus and scrub 
typhus was unquestionably prolonged; in one 
experiment, although all controls died eight days 
after infection, eight of twenty-four embryos 
hatched on the fifteenth day.“* Doses of 50 to 100 
mg. per kilogram of body weight clear the lesions 
of rabbit syphilis, but only temporarily.“* How- 
ever, it is not stated whether this was the maximum 
tolerated dose. 

Organisms sensitive in vitro to less than one 
microgm. per cubic centimeter include Borrelia 
recurrentis (0.00625 microgm. per cubic centimeter), 
brucella, E. typhosa, Esch. coli, H. pertussis, K. 
pneumoniae, pasteurella, salmonella, shigella, Pr. 
oulgaris, streptococcus and staphylococcus.** 

The unusual antirickettsial activity led to early 
clinical trial in scrub typhus. Preliminary data 
on 5 patients** were unconvincing, but subsequent 
reports of 25 treated and 12 untreated patients 
show an impressive reduction in the duration of 
fever, and an average shortening of hospital stay 
from thirty to nineteen days.“’ As against 2 com- 
plications and 1 death in the control group, no 
complications or fatal cases occurred in the treated 
group. The dosage employed was 50 mg. per kilo- 
gram of body weight initially, and 200 to 300 mg. 
every two to four hours thereafter to a total dose 
of about 6 gm. All medication was by mouth. 

Equally impressive were the first results obtained 
in typhoid fever, which is notably resistant to other 
chemotherapeutics. Woodward and his collabora- 
tors*® report 10 cases with positive blood culture 
treated with 19 gm. over a period of eight days. 
On this regime (50 mg. per kilogram of body weight 
initially) blood levels of 40 to 80 microgm. per cubic 
centimeter in the first day fell to a plateau of about 
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20 microgm. per cubic centimeter, which is eighty 
times the inhibiting level for EZ. typhosa in vitro. 
Response in all patients was prompt, blood cultures 
becoming negative and fever subsiding promptly. 
Treatment was started on the ninth day of the 
disease, after which the patients treated became 
afebrile in a mean period of three and a half days, 
whereas the corresponding period in 8 controls was 
twenty-six days. However, 2 of the 10 patients 
treated developed perforation or hemorrhage 
during the afebrile period. 


Aureomycin 


In very recent months reports of a new and 
unusual substance have begun to appear. Isolated 
by Duggar from a streptomyces species, it is named 
“aureomycin,” because of its yellow color. The 
work dealing in detail with the antibacterial spec- 
trum of this compound and its toxicity in animal 
experiments*®: “° is not yet in print at this writing. 
Aureomycin is said to be effective against strep- 
tococci and staphylococci, Diplococcus pneumoniae 
and several gram-negative species including A. 
aerogenes, K. pneumoniae, H. influenzae and the 
brucella group.“' In this respect the drug re- 
sembles streptomycin. Unlike the latter, it also 
displays marked antirickettsial action and, 
uniquely, is also effective against certain virus 
infections.” 

Aureomycin has been used locally in 0.5 per cent 
solution for the treatment of a variety of ocular 
infections.“* In the opinion of the investigators, 
it was at least as effective as penicillin in the cure 
of staphylococcal conjunctivitis, and was also 
strikingly curative in a number of conditions known 
or presumed to be viral in origin. No irritation 
or other toxic effects were observed. 

Excellent response is reported in a small series 
of patients treated systemically with aureomy- 
cin.“!. 444 These include cases of brucellosis, 
typhoid fever, urinary-tract infections caused by 
the coli-aerogenes group and S. faecalis, and other 
bacterial infections. The most remarkable results*® 
were obtained in Rocky Mountain spotted fever 
(14 cases), typhus (Brill’s disease) and scrofula. 

The antiviral properties of the new drug were 
demonstrated“ by an impressive protection of mice 
infected intracerebrally with lymphogranuloma 
inguinale. In 25 patients with this disease, treated 
by the daily intramuscular injection of 10 to 40 
mg. of aureomycin, improvement was seen in all. 
In 8 patients with buboes, there was a definite re- 
duction in bubo size after four days of therapy and 
a parallel disappearance of elementary bodies from 
tissue cells. Similarly encouraging results were 
obtained in cases with proctitis and rectal stricture. 
These results were obtained despite the absence 
of a detectable aureomycin level in the blood. 

The proved efficacy of chloromycetin in rickett- 
sial and of aureomycin in both rickettsial and 
virus disease leads one to hope that real inroads 
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can be made against a great many such infections 
despite the lack of an obvious rationale. It is curi- 
ously typical of the history of chemotherapy that 
fundamental understanding of the underlying prin- 
ciples has often lagged behind their practical 
employment in the treatment of infectious disease. 


The recent prodigious advances in antibacterial 
chemotherapy, whose highlights have been re- 
viewed here, exert a profound influence upon all 
the biological sciences and upon the practice of 
medicine. They offer sure promise of a day when 
harmless drugs of precise specificity will endow 
the clinician with the power to destroy every patho- 
gen that threatens the life or health of man. To 
the laboratory investigator, in whatever field he 
works, the chemotherapeutic drugs are delicately 
fashioned tools for probing the intimate mecha- 
nisms of the life process. By their very nature they 
lay open the living cell, exposing the complex meta- 
bolic patterns upon which all drugs must act. This 
deeper significance of chemotherapy to the whole 
of pharmacology was never more clearly discerned 
than by Ehrlich? himself, when he wrote: 


I am of the opinion that the fundamental question of 
pharmacology, the question of the combination of drugs and 
the cause of such combination, will hardly be brought to a 
solution in the complicated system of the higher organism; 
rather is it more to the point to study ae processes in their 
purest cellular form, in the simplest of cells... . 
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CASE 35051 


PRESENTATION OF CASE 


A fifty-three-year-old woman was admitted to 
the hospital because of nausea, vomiting and 
abdominal pain. 

Ten years before admission, eight hours after a 
lobster dinner, she suffered an attack of “acute 
indigestion” with sudden, sharp pain in the epigas- 
trium, nausea and vomiting; she recovered by the 
next day. Eight years before admission she had 
a similar attack following another lobster meal. 
Five years before admission she had dull, epigastric 
pain with nausea and vomiting after an evening 
meal at which cantaloupe had been one of the items 
on the menu. Two months before admission she 
had a short, similar attack following corn on the 
cob. Thirty-six hours before admission, following 
breakfast of orange juice and coffee, she noted dull, 
left, epigastric pain, which soon moved to the right 
side. She became nauseated and vomited the 
breakfast. The pain spread toward the umbilicus 
and was “like something wanting to get through 
but couldn’t.” She continued to vomit whenever 
she took any water. At noon an enema was pro- 
ductive of large amounts of brown feces. She con- 
tinued to vomit in the afternoon and evening when- 
ever she took liquids. The next day she was able 
to retain tea and water. The dull pain around the 
umbilicus persisted. She had no bowel movements 
and passed no gas by rectum. There was no vomit- 
ing, but she did feel nauseated. No history of chills, 
* fever or jaundice was obtained. 

On physical examination the chest was clear. 
The patient was quite comfortable when lying in 
bed, except when she moved, and then there was 
pain around the umbilicus. The abdomen was tense 
and distended, and there was periumbilical tender- 
ness. The peristaltic sounds were low-pitched and 
active. No masses were palpable. Vaginal and rec- 
tal examinations were negative. 

The temperature, pulse and respirations were 
normal. The blood pressure was 110 systolic, 70 
diastolic. 

Examination of the blood showed a hemoglobin 
of 14 gm. and a white-cell count of 21,000, with 
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86 per cent neutrophils. The platelets appeared 


to be increased in number. The urine showed a 
+++ test for albumin and a few hyaline casts 
in the sediment. 

On the evening of the day after admission the 
rectal temperature was 101°F., and the pulse 120. 
There had been no change in the type of pain. The 
patient had retained all fluids taken during the 
day. There had been no bowel movements since 
admission, nor had any gas been passed. The 
abdomen was more distended, and there was slight 
bluish-red periumbilical discoloration. The abdomen 
was tympanitic. There were no peristaltic sounds, 
and only a few high-pitched, metallic tinkles were 
heard. On the third hospital day the temperature 
had returned to normal. The patient ate some food 
and vomited bile several times. The abdomen 
was less tense since an enema was given with the 
return of a small amount of feces. 

Another urine examination revealed a + test 
for albumin. The white-cell count was 9800, with 
90 per cent neutrophils. The serum nonprotein 
nitrogen was 42 mg., and the total protein 5.7 gm. 
per 100 cc. The van den Bergh test was 0.5 mg. 
per 100 cc. direct and 0.8 mg. per 100 cc. total. The 
amylase was 70 units; the prothrombin time was 
22 seconds (normal, 16 seconds). The chloride was 
88 milliequiv. per liter. 

X-ray studies were reported as follows: 

The gall bladder concentrates the opaque dye moder- 
ately well. There are two nonopaque stones, 8 mm. 
in diameter, in the gall bladder. Barium filling of the large 
bowel demonstrates a narrowing in the sigmoid, 8 cm. in 
length, which is persistent as long as the patient is in the 
supine position. In this position there is a suggestion of 
extrinsic pressure on this portion of the sigmoid from 
right and from behind. With the patient in the prone oom 
tion, however, this loop can be made to distend to 
practically normal caliber. The mucosal pattern of the 
sigmoid appears to be intact. Just distal to the hepatic 
flexure there is a second area of narrowing. Here again the 
mucosa appears to be intact, and the bowel can be 
displaced by turning the patient into the prone position. 


The bowel is displaced somewhat inferiorly, apparently 
by a mass extrinsic to the bowel. 


On the fourth day the patient complained of pain 
over the left lower ribs anteriorly on breathing. 
A chest x-ray film showed an area of increased 
density above the left leaf of the diaphragm that 
was consistent with an infarct. Homans’s sign was 
negative. Dicumarol was started at this point. 
The next day she appeared improved. Gas was 
being passed by rectum, the abdomen was softer, 
and peristalsis was active. The prothrombin time 
was 17 seconds (normal, 16 seconds); the serum 
amylase was 34 units. The stool was guaiac nega- 
tive and bile positive. An intravenous pyelogram 
was negative. | 

On the seventh day the temperature rose to 
102°F. (rectal). There was moderate distention, 
and a mass, 6 by 4 cm., was present in the right 
upper quadrant. The mass was firm and nontender, 
not attached to the gall bladder and had a limited 
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range of motion. There was no fluid wave. The 
blood sodium was 130 milliequiv., and the chloride 
87 milliequiv. per liter. A gastric series was 
reported as follows: 


The second portion of the duodenum is displaced 
edially and anteriorly. There is rather marked dilatation 
f the proximal jejunum, with irregularities and coarsening 
| the mucosal pattern. The ileum similarly shows 
abnormality in pattern, with considerable segmentation 
of the barium column. ‘The small intestine appears ovoid 
in the left lower and right upper abdomen, as though it 
might be displaced by masses in these regions. 


By the fifteenth hospital day the patient had 
slowly improved. The mass in the right side of the 
abdomen was better defined and not tender. There 
had been some slight diarrhea. The serum amylase 
was 27 units, and the serum lipase was 1.88 units; 
the sodium was 130.3 milliequiv. and the chloride 
88 milliequiv. per liter. The total protein was 4.3 
gm. per 100 cc. The prothrombin time was 36 
seconds (normal, 16 seconds). A_bromsulfalein 
test showed 32 per cent of dye retained in the serum 
(5 mg. per kilogram of body weight). The nonpro- 
tein nitrogen was 17 mg. per 100 cc.; the cephalin 
flocculation test was + in twenty-four hours, and 
++ in forty-eight hours. By the twenty-fifth hos- 
pital day the mass in the right middle abdomen 
had become much more clearly demarcated. The 
temperature, which had again returned to normal, 
was now spiking to 102°F. On the evening of the 
twenty-sixth hospital day she was found pulseless 
and apneic twenty minutes after having been quite 
well when she had taken her evening nourishment. 


DIFFERENTIAL DIAGNOSIS 


Dr. Witttam Docx*: This is a history of food 
idiosyncrasy, characterized by acute attacks. The 
trouble was with lobster, melon and corn on the cob, 
but not knowing how often the patient was exposed 
to such food, I cannot attach much significance 
to these complaints. If this were the only occasion 
on which she ate the food and it produced the ill- 
ness, it would be clear cut. It may have been an 
accidental relation in her mind between illness and 
the food she was exposed to. 

The attack thirty-six hours before admission 
sounds as if the patient had paralytic ileus or acute 
bowel obstruction. Up to this point a number of 
things might have been thought about. This attack 
might have been due to coronary occlusion, which 
often produces abdominal rather than chest pain. 
When the patient is found to be distended and the 
story of obstruction is as marked as this, that is 
unlikely. The question is whether it was paralytic 
ileus due to appendicitis or some inflammatory 
condition in the abdomen or obstruction due to 
adhesions or to tumor or even to volvulus or some- 
thing of that sort. An interesting thing is that she 
had a normal pulse, temperature and respirations 
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at that time, which is surprising because one would 
think that she might have had shock after thirty- 
six hours of nausea and vomiting and that the pulse 
would have been fast. Usually, if the patient is in 
this state, even if peritoneal inflammation has 
developed, the temperature may be low or normal 
because of shock; but she had no evidence of shock 
or of fever. The hemoglobin was normal, but she 
had a leukocytosis. She also had polyuria. How- 
ever, the temperature eventually did rise, and the 
pulse went up to 120, so that one can regard this as 
a febrile illness. She has been hydrated and then 
showed fever and a fast pulse, which can occur with 
bowel obstruction or an inflammatory lesion. In 
women past fifty, one thinks of such things as gall- 
stone in the small bowel. But usually this picture 
is produced either by adhesions or inflammation, 
and the commonest cause is appendicitis, less com- 
monly acute empyema of the gall bladder or acute 
pancreatitis. 

The patient was not explored; she was merely 
kept under observation. She had evidence of bluish 
discoloration, which makes one think that the lesion 
was somewhere around the liver; it was at the level 
of the umbilicus, and there may have been some 
hemorrhage there. The subsequent course shows 
that the discoloration did not increase as a bruise 
might in making its way to the surface. We hear 
no more about it, and we do not know what 
it means. The signs were those of paralytic ileus, 
with an inflammatory lesion as the cause, and 
obviously the surgeons did not believe this was 
appendicitis or some other disease requiring prompt 
exploration and drainage. The patient improved, 
the obstruction of ileus cleared, and the white-cell 
count fell. The amylase was 70 units. One never 
knows about the amylase. It came down later to 
27 units, which I take to be normal. 

Dr. F. A. Smmeone: Thirty-five is the upper 
limit of normal here. 

Dr. Dock: Across town it is 50 units, but an 
amylase level of 70 units is twice the limit of normal 
here. The patient probably had recent trouble in 
the pancreas. Also, the prothrombin time was 
longer than it should have been, with a fairly nor- 
mal serum van den Bergh. There was evidence 
of liver disease with some evidence of change in 
the liver function, with low prothrombin and 
elevated amylase. In a patient with signs of pan- 
creatitis and an elevated amylase, the problem is 
whether this is simply acute edema or hemor- 
rhagic pancreatitis, or whether it is a complication 
of carcinoma of the pancreas. What about pan- 
creatitis superimposed upon duct obstruction? The 
patient apparently was quite well because a 
Graham test could be performed, revealing that 
the gall bladder functioned well and showed two 
stones. Thus, it is possible for her to have had an 
episode in which a stone stuck in the ampulla of 
Vater. It might have caused transient disturbance 
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in both liver function and pancreatic function. This 
would have been due to acute pancreatitis and 
acute cholangitis of brief duration. At least the 
anatomic basis for that was shown to exist. Some 
changes in the filling of the large bowel were also 
observed, and in the examination of the small bowel 
later on we find the report of what seemed to be 
extrinsic lumps in the abdomen. Whether these 
lumps were tumor or whether they were swollen 
areas resulting from the pancreatitis of fat necrosis 
and reaction in the mesentery and omentum can- 
not be told by this sort of x-ray study. All we know 
is that the bowel seemed to be displaced and the 
liver distorted by extrinsic masses scattered through 
the abdomen. 

The final complication on the fourth hospital 
day seems to have been pulmonary embolism, with 
a small infarct, six days after the illness began. 
However, she was getting better, and in time more 
tests and procedures like intravenous pyelograms 
were possible and the serum amylase had fallen 
within normal range and the prothrombin time 
was better. I do not suppose she was given vitamin 
K or transfusions? 

Dr. Simeone: She was not given vitamin K. 

Dr. Docx: This might be a daily variation in 
the prothrombin level in our laboratory. I am sure 
that at this hospital nothing like that could happen. 
This does represent improvement in the function 
of the liver. The temperature rose, and again there 
were signs of distention and paralytic ileus. At this 
time a mass was felt in the right upper quadrant, 
which had not been felt before. I take it that at 
the beginning of the illness the abdomen was difficult 
to palpate, but the mass was now easy to palpate. 

is makes it seem much more probable that 
it was the development of a cyst or some other 
reaction to pancreatitis than a tumor deeply buried 
and in a few days coming to the surface. The duo- 
denum was now displaced medially and anteriorly 
—the second portion medially. One would not 
expect that something developing around the pan- 
creas in the retroperitoneal tissues would push the 
duodenum medially. It is surprising. If we did not 
have the intravenous pyelogram, we would think 
more of a lesion of the right kidney as the cause of 
the displacement of the duodenum in the direction 
indicated. That seems unlikely here. 

We come to the further observation of something 
outside the small bowel, and outside the large bowel, 
which looked like tumor masses in the mesentery 
and omentum or local areas of inflammatory reac- 
tion and edema, perhaps associated with fat 
necrosis, if pancreatitis was actually the cause of 
the trouble. She slowly but steadily got better, 
but the masses became more and more easily felt 
and were sharply defined as the illness went on. 
Again I have to ask if a lipase of 1.8 units 
is significant. 
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Dr. Simeone: It is considered normal. 

Dr. Dock: Both lipase and amylase determina- 
tions were normal at this time. The total protein 
came down from 5.7 to 4.3 gm. per 100 cc., which 
might indicate that the patient had a good bit of 
parenchymal liver damage, and which could again 
have been the result of pancreatitis. At no time 
was a palpable liver observed, and never any 
tenderness where the liver margin might be. One 
might be concerned about the woman’s having 
already had liver disease, ordinary Laennec type, 
which would lower her prothrombin time and total 
protein. She had retention of bromsulfalein of sig- 
nificant degree, evidence of liver dysfunction with- 
out a palpable liver, which I should expect if the 
liver damage were recent. The renal function was 
all right. In general, the patient improved but con- 
tinued to have fever, which we see in some cirrhotic 
patients and those with pancreatitis. The patient 
died suddenly. Since she had had a previous pul- 
monary infarct, the ordinary supposition would 
be that this woman in the fourth week in the hos- 
pital had died of pulmonary embolism — not an 
uncommon possibility in a patient with a history 
like this. 

So putting all these things together my own 
impression is that this woman had acute pan- 
creatitis followed by cyst formation in the neigh- 
borhood of the pancreas and perhaps by the 
development of masses in the omentum and 
mesentery from fat necrosis. Perhaps also she had 
Laennec’s cirrhosis. Nothing is said about an 
alcoholic background. I do not know whether or 
not some of the injury was due to alcohol. I think 
there is more pancreatitis in patients with cirrhosis 
than one would get with chance occurrence of the 
two disorders. So that is not an extraordinary com- 
bination of diagnoses. If she had cirrhosis, it is not 
surprising to have superimposed a recent acute 
pancreatitis. Those are the diagnoses that I would 
have made had I seen the patient, and I would have 
been much less impressed by the possibility of all 
these being due to cancer with tumor masses in 
the abdomen. I think it is very unlikely that this 
was due to a combination of vascular accidents, such 
as diffuse arteritis. Diffuse arteritis can produce 
pancreatitis and hepatitis. It can produce acute 
attacks of bowel obstruction due to interference 
with the arterial supply to the intestine, with 


. paralytic ileus. So while the possibility exists, it 


seems to me it is more likely that she had acute 
pancreatitis, associated with either cirrhosis or 
chronic gall-bladder disease, that was apparently 
smoldering along when she died of pulmonary 
embolism. 

Dr. Tracy B. Matiory: Is there anything of 
interest in the x-ray films? 

Dr. StanteEy M. Wyman: We have a large 
number of x-ray films, but I really think they are 
quite confusing. If you would like to see them — 


192 


this is a plain film of the abdomen. It shows the 
two opaque stones described. There is a peculiar 
gas pattern in the right lower abdomen, but nothing 
more specific that one can see. The spot film from 
the pyelogram shows normal-appearing kidneys 
and upper urinary passages, with no evidence of 
embarrassment but some pressure on the ureter. 

Dr. Dock: The psoas shadow is very good. One 
does not see it often in pancreatitis. Usually, it 
fades out with real pancreatitis. 

Dr. Wyman: It would make a difference how 
long it was going on. 

Dr. Dock: But we have been surprised how many 
times it is preserved with retroperitoneal tumor 
in this area. | 

Dr. Wyman: I agree. 

The examination of the colon shows the mass 
described pressing on the sigmoid and overlying 
the right sacrum. Going back to the original film, 
the soft-tissue density over the sacrum is not very 
impressive. These are portable films of the chest 
taken in an effort to determine the cause of the pain, 
and there is certainly some fluid in the left costo- 
phrenic sinus, laterally and posteriorly, and a sug- 
gestion that there might be an infarct in that area. 
But these are poor films. 

Dr. Dock: Is the liver shadow dense in the left- 
hand film? 

Dr. Wyman: I think this is still dye in the gall 
bladder. 

Dr. Dock: That persisted for some time? 

Dr. Wyman: Two days actually. The most 
puzzling of these films to interpret are those of the 
gastrointestinal series. I do not know exactly how 
to interpret them. These are the films of the 
stomach, and the fluoroscopist was quite sure that 
the second portion of the duodenum was displaced 
medially and anteriorly. It seems a little less 
impressive to me on the films alone. I would think 
that the duodenum might be displaced anteriorly. 

Dr. Dock: The loop is quite large. 

Dr. Wyman: It is a fairly good-sized loop. 

Dr. Docx: But no intrinsic change. 

Dr. Wyman: The mucosal pattern is normal. 
This spot film shows the loop better. This is a film 
showing filling of the duodenum and several other 
films showing a suggestion of a filling defect in 
the third portion of the duodenum posteriorly, 
just below the ligament of Treitz. I do not know 


what to make of it. However, in this film taken. 


in a different projection it is less distinct; I do 
not know whether this is an apparent defect or a 
true intrinsic defect. The most difficult thing 
about this patient to explain is the bizarre appear- 
ance of the jejunum and ileum. It shows a wild 
pattern of mucosa, apparently preserved but 
abnormal in some ways. It looks thickened with 
some segmentation in the upper ileum or lower 
jejunum. I cannot explain the picture. 
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Dr. Dock: You do not think that there will be 
some retroperitoneal lesion? 

Dr. Wyman: Possibly, with something involv- 
ing the small bowel, particularly the duodenum. 

Dr. Dock: There is no evidence of pancreatic 
tumor? Nothing you could diagnose pancreatitis on? 
I still think she had pancreatitis perhaps with liver 
disease that preceded the pancreatitis and these 
lumps would be reaction. The things against that 
are the initial part of the course, — not very stormy 
and not very febrile, — which one usually sees with 
a large, diffuse fat necrosis. 

A Puaysician: Could it have been appendicitis 
with abscess and pylephlebitis? 

Dock: It is possible that the original 
paralytic ileus was due to appendicitis. But one 
does not find an amylase that drops the way this 
did with appendicitis and pylephlebitis. Amylase 
changes may occur, but I do not know anything 
about that. The main reason is the general course 
of the disease — ordinarily, with pylephlebitis, 
a stormy, febrile course persists, and the patient is 
much sicker. It does not sound right to me. 

Dr. Matuory: Dr. Simeone, will you tell us 
your impression? 

Dr. Simeone: This patient was admitted to the 
hospital with a diagnosis of acute cholecystitis. 
When we saw her in consultation she did not im- 
press us as having acute cholecystitis because she 
did not have enough tenderness and spasm in the 
upper abdomen. She represented an even more 
confusing picture than is recorded in this history. 
We did a long series of studies. She complained of 
pain when asked specifically. However, there were 
times when she was drowsy during the day. I sup- 
pose a great many people become drowsy during 
the day, but this woman could hardly be aroused. 
We thought of Addison’s disease because of the 
low chloride and the low sodium, but subsequent 
studies did not bear that out. She began localizing 
the mass in the abdomen. It began first as an in- 
duration in the right part of the abdomen, well 
below the costal margin. This mass became better 
and better defined until it was quite accurately 
outlined as a round mass, fixed — it did not move 
with respirations — and extending just below the 
umbilicus on the right. She then began to develop 
left-sided abdominal tenderness. We were con- 
vinced that we were dealing with an inflammatory 
lesion because of the displacement of parts of the 
intestinal tract, the febrile reaction and the white- 
cell count. Operation was therefore decided upon. 
On the evening before the day of operation she 
suddenly died of what we thought was pulmonary 
embolism. Our working diagnosis during all this 
treatment retroperitoneal intra-abdominal 
abscess due to appendicitis as a first choice and to 
pancreatitis as a second choice, with a retro- 
peritoneal peritonitis localizing in the right-gutter 
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abscess and extending into the left gutter 
secondarily. 

. Dr. Dock: Perhaps she had a retrocecal ap- 
pendix. 

Dr. Simeone: It was not visualized by x-ray 
study. The pain began as described — epigastric 
distress that moved down about the umbilicus, 
and we then believed that it became shifting pain. 
Shifting pain is one of the most characteristic things 
about acute appendicitis so that when the abscess 
or the mass began to develop we thought seriously 
of a ruptured retrocecal appendix. 

Dr. Dock: The bluish discoloration around the 
navel did not sound as important on the wards as 
on the chart? 

Dr. Simeone: No, it was not at all striking. The 
abdomen was never tender. The only tenderness 
was in the left flank. The tenderness appeared to 
be in the wall rather than within the abdomen. We 
were never impressed with the intestinal obstruc- 
tion. She did not show gas-filled intestinal loops 
at any examination, but she did have distention. 


Curnicat D1aGNnoseEs 


Intra-abdominal abscess. 
Pulmonary embolism. 


Dr. Docx’s D1aGnoseEs 


Acute pancreatitis, with secondary inflammatory 
masses or cysts. 

Possible liver cirrhosis or common-duct stone 
as predisposing cause of pancreatitis. 

Gallstones (x-ray diagnosis). 

Pulmonary embolism. 


ANATOMICAL DIAGNOSES 
Acute pancreatitis, with retroperitoneal abscess for- 
mation. 
Peritonitis of lesser peritoneal cavity. 
Cholelithiasis. 
PaTHOLOGICAL DiscussI1oNn 


Dr. MAttory: Post-mortem examination was 
limited to the abdomen so I cannot give the cause 
of the sudden episode, although there is very little 
doubt that it was pulmonary embolism. In the 
abdomen we found that the lesser peritoneal sac 
was filled with turbid fluid, and its wall lined with 
chalky areas of fat necrosis. There were also large 
retroperitoneal abscesses running down both gutters 
close to the spine on each side. These also showed 
multiple areas of fat necrosis. The pancreas lay in 
the midst of and between these abscesses. The pan- 
creatic duct was patent; it opened into the duo- 
denum from a separate opening in the papilla of 
Vater. It could not have been occluded by the pas- 
sage of gallstones. The common duct was not dilated 
and contained no stones. There were, of course, 
a few stones in the gall bladder. Our diagnosis was 
abscess formation secondary to pancreatitis in spite 
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of the fact that we found so very little involvement 
of the pancreas itself. The pancreas did show foci 
of old fibrosis, suggesting a previous episode of pan- 
creatitis. 

Dr. Dock: The appendix was normal? 

Dr. Matiory: Yes. The culture from the ret- 
roperitoneal abscess showed a mixture of colon 
bacilli and staphylococcus, but the fluid in the 
abscesses was not foul, and we thought it was ter- 
minal infection rather than a primary infectious 
abscess. 

Dr. Wyman: The head of the pancreas was not 
enlarged? 

Dr. Mattory: No. 

A Puaysician: What did the liver show? 

Dr. Mattory: Slight parenchymal degenera- 
tion — the type called “cloudy swelling.” There 
were minor degenerative changes in the kidneys as 
well. In acute pancreatitis one sometimes gets quite 
severe degenerative changes in both liver and kid- 
neys, but they were not present here. 

Dr. Simeone: We had another patient — a woman 
who died about a year ago — with the same disease, 
who formed similar retroperitoneal abscesses at one 
of her operations. In the case under discussion at 
operation we scraped out, from one of the abscesses, 
putty-like material that looked like necrotic pan- 
creas, and I was amazed at post-mortem exam- 
ination to find that the pancreas was for the most 
part normal. 

Dr. Dock: This peripancreatic fat necrosis is 
not rare in patients who die of involvement of the 
liver. One finds it microscopically very frequently. 

Dr. Mattory: Sometimes the dissection in these 
cases is extensive. One patient came to the hospital 
presenting a scrotal abscess, which was eventually 
traced up through the retroperitoneal space to the 


pancreas. 

Dr. Dock: Was the bowel noticeably displaced 
at autopsy? 

Dr. Mattory: Yes. 

Dr. Docx: Did this patient have antibiotic 
therapy? 


Dr. Joun T. Quinsy: Yes. She was treated with 
large doses of penicillin and streptomycin in divided 
doses. 


CASE 35052 


PRESENTATION OF CASE 


A forty-eight-year-old man was well until three 
months before admission, at which time he 


developed moderately severe joint pains in the 
arches of both feet, both knees, the left hip and both 
elbows. These symptoms were not relieved by salic- 
ylates or vitamin therapy. Two months before 
admission he developed cough, weakness and 
weight loss. One month before admission he was 
hospitalized elsewhere. He was not able to eat 
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solids and had almost daily vomiting, with 
abdominal and chest pain. He developed bloody 
sputum. His course was progressively downhill, 
and he was transferred to this hospital. He had 
run a low-grade fever, which did not change with 
penicillin and streptomycin. The white-cell count 
was 6450 and 8800. 

Physical examination showed an emaciated, pale 
and dehydrated man. Chest examination revealed 
dullness to percussion and bronchial breathing over 
the mid-right chest anteriorly. There were rales 
over the right-lung field anteriorly and posteriorly. 
The left nipple was replaced by scabs of psoriasis, 
and there were other plaques over the trunk and 
back. The nail beds of the fingers and toes were 
cyanotic and slightly clubbed. Examination of 
the joints was negative. 

The temperature was 101°F., the pulse 105, and 
the respirations 20. The blood pressure was 70 sys- 
tolic, 50 diastolic. 

The urine was normal. Examination of the blood 
revealed a red-cell count of 3,650,000, with a hemo- 
globin of 11.2 gm., and a white-cell count of 11,300, 
with a normal differential. A sputum test was nega- 
tive for acid-fast organisms. The serum protein 
was 6.12 gm. per 100 cc., with an albumin-globulin 
ratio of 1.1. The nonprotein nitrogen was 26 mg. 
per 100 cc. The prothrombin time was 22 seconds 
(normal, 16 seconds). 

X-ray examination of the chest was reported as 
follows: 


There is a large area of increased density which is rela- 
tively homogeneous within the right middle lobe for the 
most part, although a number o ular areas seem to 
extend into the right upper lobe. Inferiorly the density 
is sharply demarcated by the major septum. = aged 
the involved portion of the lung gradually fades into 
normal-appearing lung structure. ere is a suggestion 
of narrowing of the right main-stem bronchus at the level 
of the hilus, which may result from encroachment by an 
adjacent mass. There is probably some fluid in the right 
pleural space. 


X-ray examination of the hands and feet failed to 
show any evidence of pulmonary osteoarthropathy. 
The spinal fluid was normal except for a gold-sol 
curve of 0012332110. An electrocardiogram showed 
sinus tachycardia and right-axis deviation. 

On the third hospital day the temperature rose 
to 107°F., where it stayed for eighteen hours. 
During this period the white-cell count was 10,700. 
On the following day the temperature dropped to 
101°F., and over the course of the next few days 
it gradually rose. On the sixth hospital day the 
white-cell count was 7600, with a differential of 
71 per cent neutrophils, 21 per cent small lympho- 
cytes, 3 per cent monocytes and 5 per cent eosino- 
_ phils. A gastrointestinal series was negative. Three 
urine examinations following admission all showed 
a + test for albumin and an occasional red blood 
cell in the sediment. 
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The patient gradually became incontinent and 
more difficult to arouse. The temperature aver- 
aged 103°F. A repeat differential count again 
showed 5 per cent eosinophils. The skin lesion of 
the left nipple was biopsied, and basal-cell carci- 
noma was reported. 

On the eighteenth hospital day the patient died. 


DIFFERENTIAL DIAGNOSIS 


Dr. Donatp S. Kinc: The next to the last sen- 
tence, ““The skin lesion of the left nipple was biop- 
sied, and basal-cell carcinoma reported,” reminds 
me of many O. Henry stories, which have an un- 
expected “snapper” at the end. But in the case 
in point this is probably not an important climax. 

The diagnosis in some ways seems so obvious 
that contrary to the usual method of attack I will 
first set up the obvious diagnosis and then try to 
pick it to pieces. The strong impression from the 
first paragraph is that we are dealing with a bron- 
chiogenic carcinoma. The first symptom was joint 
pain, and the patient is reported as having slight 
clubbing of the extremities. So-called “acute 
clubbing”’ has been present in a number of our cases 
of bronchiogenic carcinoma, but as a rule in these 
cases the x-ray film has shown periosteal changes. 
Such changes were not seen in the x-ray films in the 
present case, but I still believe that the joint pains 
can be associated with the lung condition. Such 
clubbing and joint pain are more common in cancer 
than in tuberculosis. And the whole clinical 
picture is more characteristic of cancer. In the first 
place, the patient was a man of forty-eight years, 
and this is the right age and sex. The symptoms 
of cough, weakness, weight loss, fever and bloody 
sputum could have been those of either tumor or 
infection. He vomited and had chest pain with the 
vomiting, but the gastrointestinal x-ray films taken 
later were normal, and there is no reason to believe 
that there was disease in the gastrointestinal tract 
itself. Physical examination showed emaciation, 
pallor and slight clubbing. On the laboratory side 
there was anemia, and the electrocardiograms 
revealed right-axis deviation. This whole clinical 
picture could have been due to tuberculosis as well 
as bronchiogenic carcinoma, but as I read the story 
my impression is strongly in favor of bronchiogenic 
carcinoma rather than tuberculosis. 

But let us not be too sure of the diagnosis and 
let us take up the rest of the evidence and see if 
it gives any leads that should change our point of 
view. First, there is the persistent fever, with at 
one time a temperature of 107°F. for eighteen hours. 
A persistent temperature of 101 to 103°F. is not 
unusual in bronchiogenic carcinoma in which the 
growth obstructs the bronchus and _ infection 
develops beyond this obstruction. But it seems to 
me that all we can do is:to forget the very 
high temperature for eighteen hours. It is true that 
when there is suppuration beyond bronchial 
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obstruction from cancer the x-ray film is apt to 
show a breakdown of pulmonary tissue in the form 
of an abscess cavity. But as we shall see later, no 
definite cavity is present in the x-ray films in this 
case, and we are forced simply to assume that a 
certain amount of infection took place. The next 
point is the normal white-cell counts and normal 
differentials, which are stressed frequently through- 
out this record. Again, I do not believe that they 
are of significance. I was interested in looking at 
the record this morning of a private patient in the 
hospital who has had known cancer for severai 
months with a temperature of 101 to 103°F. for 
at least four weeks. In his case the x-ray study 
does show an abscess cavity beyond the bronchial 
obstruction, but his white-cell count this morning 
is still 9900. It is true, however, that his differential 
count shows 86 per cent neutrophils and that such 
a high count was not present in the case under con- 
sideration. But, again, I do not believe that there 
is anything in the blood studies that rules out car- 
cinoma or suggests that another diagnosis such as 
tuberculosis would be better. In the physical 
examination there is mention of a patch of bronchial 
breathing. which is of course suggestive of consoli- 
dation without bronchial obstruction. But this 
point does not seem to me of real significance. The 
blood pressure of 70 systolic, 50 diastolic, is inter- 
esting and is of possible significance. I remember 
that in years past we had cases of bronchiogenic 
carcinoma that very commonly metastasized to 
the adrenal glands. But I do not believe that in 
these cases there was sufficient destruction of the 
gland substance to account for the persistent low 
blood pressure. Dr. Mallory, is it true that we are 
seeing fewer adrenal metastases from bronchio- 
genic cancers these days than in the past? 

Dr. Tracy B. Matiory: We still see a good 
many. 

Dr. Kinc: The serum protein was low but not 
low enough to be of great significance, nor can I get 
disturbed about the albumin-globulin ratio of 1.1. 
The prothrombin time of 22 seconds, as opposed 
to the normal of 16 seconds, is again not really sig- 
nificant. The spinal-fluid gold-sol curve is not 
helpful. The eosinophil count of 5 per cent on two 
examinations is borderline, although more atten- 
tion is being paid to such an eosinophilia than was 
true in the past. But I do not believe there is any- 
thing that points to parasitic disease, periarteritis 
nodosa or other condition in which an eosinophilia 
would be expected. The urine examinations are 
important because of the possibility of a hyper- 
nephroma with metastases, but a + test for albumin 
and a few red cells in the sediment are not sufficient 
to suggest such a possibility. I checked the text- 
books again this morning for the possibility of 
metastases from a basal-cell carcinoma in order 
to be sure that my impression that they rarely 
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metastasize was correct. I find that in Willis’s* very 
recent book on tumors he states that metastases 
to the lymph nodes are rare and that there is only 
one case on record in which a basal-cell carcinoma, 
in the reported case on the forehead, metastasized 
to bones and lung. That is one case in the litera- 
ture. I doubt if this is a second one. 

Apparently, no search was made for tumor cells 
in the sputum. This is a little strange in this hos- 
pital at the present time. There is no mention of 
bronchoscopy, and I assume that the patient was 
too sick for this procedure. There was no indication 
for intravenous pyelograms. 

To date, then, I believe that the evidence is in 
favor of bronchiogenic carcinoma, and we must 
now turn to the x-ray films to see what help we can 
get from them. 

Dr. Stantey M. Wyman: The films were taken 
with the patient lying on his back, Dr. King. That 
is one reason why they are not of good quality. 
Probably he was unable to co-operate and too sick 
to be properly positioned. They do show a sharply 
defined density in the region of the right middle 
lobe that ends at the interlobar fissure, with some 
additional mottled density in the upper lobe, again 
adjacent to the major fissure. There is some pleural 
reaction along the chest wall laterally and 
superiorly. It may be fluid or a thick pleura. This 
appears to be fairly marked over the apex par- 
ticularly. The right main bronchus, which is 
described as being narrowed, can be traced from 
the carina distally, and the branches going to the 
lower lobe are fairly well seen. The bronchus going 
to the upper lobe I cannot see, and I cannot see an 
obstructing lesion. 

Dr. Kinc: The record says, “right main-stem 
bronchus.” 

Dr. Wyman: I think the report is incorrect. The 
right main-stem bronchus I can see, and I think 
I can see the bronchi to the lower lobe. 

Dr. Kinc: When you say “right main-stem 
bronchus,” what do you mean? 

Dr. Wyman: I mean the bronchus as it comes 
off the trachea. 

Dr. Kinc: I may be wrong, but I thought that 
the bronchoscopists and chest surgeons talked about 
the right main bronchus as you have but that when 
they spoke of the right stem bronchus they meant 
that portion of the right bronchus which is below 
the upper-lobe orifice and above the opening to 
the right middle lobe. 

Dr Wyman: I have not heard of that usage. 
This is the right main bronchus. The upper-lobe 
bronchus I cannot see, but I cannot say that it is 
abnormal because I cannot see it. 

Dr. Kinc: But you can make out a definite 
narrowing of the right main bronchus? 

Dr. Wyman: No, I do not think I can; that is 
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the point. To recapitulate — the right main bron- 
chus as it bifurcates from the trachea is poorly seen 
but is grossly normal. I think I can see branches 
going to the right lower lobe. I can make no com- 
ment about the branches to the upper or middle 
lobe. There is density throughout the entire region, 
but I cannot outline a true mass. 

Dr. Kinc: How much so-called atelectasis in the 
upper and middle lobes do you find? 

Dr. Wyman: They do not look particularly 
diminished in size. If anything, the right middle 
lobe looks smaller than usual, but diminution is 
not a prominent feature, it seems to me. 

Dr. Kinc: Is there any neoplasm in the lower 
lobe? 

Dr. Wyman: Not to any appreciable degree, 
certainly. 

Dr. Kino: Is this the right leaf of the diaphragm? 

Dr. Wyman: Yes, this appears to be the right. 
I assume the lower, this one, is the left. The rela- 
tive height is a matter of chance based on the posi- 
tion of the x-ray tube when the x-ray film was taken. 

Dr. Kine: Is there anything in the two spot 
films? 

Dr. Wyman: Nothing that I can make out. 

Dr. Kine: You are not helping me a bit. 

Dr. Wyman: In summary, this looks like a 
drowned middle lobe with pleural reaction over 
the right upper lobe, with possibly some intrinsic 
disease in the base of the upper lobe; I would con- 


sider this to be due to bronchial occlusion 
primarily. 

Dr. Kinc: Probably some fluid in the right 
pleural space? 


Dr. Wyman: I agree — extending over the right 
upper lobe. 

Dr. Kine: You think that is fluid and not pleural 
metastases? 

Dr. Wyman: I cannot possibly say; it could 
be either. It does not look nodular, which is against 


frank metastasis, but the fluid may be due to . 


metastases. I do not see how one could differentiate. 
Dr. Kine: As far as I am concerned, it does not 
give the impression of tuberculosis. Do you want 
to commit yourself? 
Dr. Wyman: I would be much surprised if it 
were tuberculosis. 
Dr. Kinc: This 


particular nodule seems 


important to me since I think it is a characteristic 
tumor nodule. 
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Dr. Wyman: If I saw it alone in the left chest, 
I would be happy to say metastatic disease, but 
together with the extensive process in the right 
lung, I could not be sure that it is tumor. 

The other films are not very contributory. The 
feet and hands show no periosteal reaction. The 
stomach and the duodenal cap appear normal. 

Dr. Kinc: There is no periosteal change in these 
bones consistent with what we call acute clubbing? 

Dr. Wyman: No definite change in the terminal 
phalanges either. I cannot draw any more con- 
clusions from the chest films than you can because 
they are so poor, but we have to suspect an 
occluding bronchial lesion of the right middle lobe, 
with possibly intrinsic disease in the upper lobe. 

Dr. Kinc: The left upper lobe is normal? 

Dr. Wyman: Grossly normal. The patient is 
turned quite a way around, and the mediastinal 
shadow overlies it, but it looks fairly clear to me. 

Dr. Kino: That was the best conclusion I could 
draw from the x-ray films—that there was 
evidence of obstruction to the right middle-lobe 
bronchus. These shadows close to the spine are 
not masses, are they? 

Dr. Wyman: It is impossible to be accurate. 
I think it represents heart shadow in addition to 
transverse processes of the spine. 

Dr. Kinc: I cannot make a completely satis- 
factory diagnosis. The main question is whether 
this was primarily a malignant tumor or primarily 
infection or a combination of cancer and suppura- 
tion or cancer and tuberculosis. All I can say is 
that to my mind the evidence points toward bron- 
chiogenic carcinoma involving particularly the 
right middle-lobe bronchus. I have been over in 
my mind all the unusual infections and tumors but 
can see no evidence for any of them. 

Dr. Joun W. ZeEttER: The surgeons who had 
charge of this patient very astutely, I do not know 
whether correctly or not, wondered if he had diffuse 
vascular disease or connective-tissue disease. They 
probably wondered that on the basis of the fact 
that the man had psoriasis. There was a definite 
history from the family that he did have swollen, 
red joints at one time. Dr. Bauer and I, who saw 
him repeatedly, did not find any evidence whatever 
for the diagnosis of rheumatoid arthritis or periar- 
teritis nodosa or the other group diseases. 
Dr. Kinc: Did he have clubbing? 
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Dr. Ze.ttER: I do not believe he did. The 
psoriasis was extremely interesting. It was the 
chronic hyperkeratotic type with lesions on the 
palms and soles and, in addition, the lesion of the 
left nipple was one that I have never seen before 
in psoriasis. We got the information from the 
patient’s wife that this had repeatedly drained 
bloody serous fluid, not for months, but for years. 
For that reason we were quite anxious to have a 
biopsy from the point of view of Paget’s disease of 
the nipple. Dr. Bauer was impressed with that as 
a possibility because a friend of his had died 
of severe carcinomatosis as a result of metastases 
from Paget’s disease of the nipple. I do not know 
whether or not this biopsy diagnosis completely 
rules that out. We were unable to agree that any 
diffuse vascular disease played a part in the picture 
unless the psoriasis were connected with Paget’s 
disease. One other thing: the patient’s wife also 
stated that disorientation was a prominent feature 
of this problem, but this varied when he was in the 
hospital. He was disoriented a great deal of 
the time. Neurologic examination did not give any 
information for localizing the lesion in the brain. 
He did at the onset have severe left-sided headache, 
which he did not have when here. 

Dr. Kinc: It could have been a 
metastasis. 

Dr. ZELLER: We thought there could have been 
one. 


cerebral 


D1acGnosis 


Carcinoma of lung? 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


Dr. Kinco’s Diacnosis 


Bronchiogenic carcinoma, involving particularly 
right middle lobe. 


ANATOMICAL DIAGNOSES 


Bronchiogenic carcinoma, right middle lobe, with 
metastases to pleura, liver and adrenal glands. 

Hydrothorax, right. 

Bronchopneumonia, slight. 


Discussion 


Dr. Matiory: Autopsy showed bronchiogenic 
carcinoma that involved what we believed was the 
bronchus to the right middle lobe, although the 
upper and middle lobes were almost completely 
fused so at first it looked as if it were a part of the 
upper lobe. There was rather extensive pulmonary 
involvement throughout the right lung, with 
spreading carcinoma extending to the pleura, which 
was studded with nodules at the time of death. 
There was a considerable hydrothorax — nearly 
a liter of fluid. Metastases were found in the hilar 
mediastinal lymph nodes. One adrenal gland was 
completely replaced with tumor, and the other 
showed several small nodules. However, there 
seemed to be a fairly reasonable amount of adrenal 
cortex left on this side so I do not think we are 
justified in concluding that the low blood pressure 
was necessarily due to adrenal insufficiency. As 
I remember, there was no blood sodium determina- 
tion at any time. We did not have permission to 
examine the head, and I cannot say whether there 
were cerebral metastases. 
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THIS AMA — WHAT IS IT? 


Tue American Medical Association, like any im- 
portant policy-making body that represents a vital 
activity, is the recipient of varying degrees of criti- 
cism. This solicitude increases when large in- 
terests are at stake, as at present; it comes from the 
press, from elements in the general public, from 
the medical profession itself. 

Such criticism is not to be taken lightly or too 
readily condemned. Criticism is healthy; it is good 
for the personal and the corporate soul if construc- 
tive and properly directed. Criticism may become 
the motive power of desired action. Destructive 
criticism, however—and that is the kind most 
often encountered — harms many and helps none; 
aired in public, it creates confusion and distrust in 
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the minds of those who are frequently not in a 
position to weigh the evidence or even to know the 
facts. 

Certain questions might be asked of the critics 
within the ranks of medicine, most of whom be- 
lieve that they have just complaints, and derive a 
feeling of pleasure or a sense of importance from 
proclaiming them. Do they read the Organization 
Section in the Journal of the American Medical 
Association? In particular, do they read the pro- 
ceedings of the House of Delegates as published? 
Do they know who their own delegates are, and do 
they discuss with them national medical problems? 
Do they attend their district-society meetings and 
take any active part in discussing and formulating 
the policies that they would like to see officially 
adopted? Do they really know what they are talk- 
ing about? 

Perhaps at this point it might be pertinent to ask 
just what the American Medical Association really 
is. 

The American Medical Association, gentle reader, 
if you are a member of your state medical society, 
is you. Fellowship in the Massachusetts Medical 
Society, for instance, makes you automatically one 
of the 136,000 members of the American Medical 
Association. You may further, on application to 
the American Medical Association and on pay- 
ment of a modest assessment that entitles you also 
to receive the Journal of the American Medical 
Association, become one of the 76,000 fellows of 
the organization, eligible to hold office in it and to 
participate in the work of the scientific sections. 

As a fellow you have the privilege of helping to 
support this organization whose only object of 
existence is to improve the quality and standards 
of medical practice. This it constantly works 
toward through the House of Delegates (your repre- 
sentatives) and the Board of Trustees; through the 
Judicial Council and the councils on medica! educa- 
tion and hospitals, scientific assembly, medical 
service, pharmacy and chemistry, physical medicine, 
foods and nutrition, industrial health and national 
emergency medical service. It does so through the 
bureaus of health education, legal medicine and 
legislation, exhibits, investigation, industrial and 
personal relations and medical economic research. It 
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serves you and the public through the conimittees 

on scientific research, therapeutic research, medical 
- motion pictures, rural medical service, scientific 
exhibit and therapeutic trials, through the scientific 
sections and the publications. 

Being composed of human beings — you and other 
physicians like yourself— your association may 
sometimes err in judgment, and may often seem 
to move too slowly when a swift and unerring de- 
cision is needed. If this appears to be the case, 
discuss the matter in your district society and with 
your delegates. No good can be accomplished by 
passing the word of your disapproval up and down 
Main Street. The only possible result will be a 
general conviction that the doctors don’t know 
how to run their own business and someone had 
better do something about it. 

If your association in your opinion is at fault then 
start the correction from within. As so aptly stated, 
some centuries ago, “It is a foule byrd that fyleth 
his owne nest.” . 


MEDICAL PRACTICE IN GREAT BRITAIN 


ENGLAND’s current National Health Service Act 
that came into effect on July 5, 1948, did not, as 
Sweet points out elsewhere in this issue of the 
Journal, inaugurate any sudden and explosive 
change in the distribution of medical care in that 
country. It was rather the latest step in a series of 
changes that began with the National Health In- 
surance Act of 1912. By that act a system of com- 
pulsory health insurance was established for nearly 
all wage earners, resulting in the provision of both 
medical service and medicines to approximately a 
third of the population. 

In 1929 the Local Government Act increased the 
* number of hospital beds operated by the Govern- 
ment, and in 1936 the Voluntary Hospitals Pay- 
ing Patient Act opened these institutions to the 
entire population, whether able to pay or not. 
During the war years Mr. Churchill’s minister of 
health, in conference with representatives of the 
medical profession, entered into an agreement for 
a service to cover all aspects of medical care for 
almost the whole nation; Mr. Aneurin Bevan, 
minister of health of the Labour Government, took 
the next step and put through the present Act 


EDITORIALS 


against the opposition of the profession, precipitat- 
ing the confused and controversial situation that 
exists today. 

The position in which the physician may find 
himself as a result of this confusion is relatively un- 
important and is not the issue at stake in Great 
Britain or in any country that may choose com- 
pulsory insurance as its method of providing a 
wider distribution of medical care. The real issue is 
the quality of the service that he will be able to 
deliver under changed and more difficult condi- 
tions of practice. 

The situation in England does not necessarily 
carry any implications of what might happen in 
the United States were the Government to em- 
bark on any scheme of compulsory health insurance. 
The temper and discipline of the people and eco- 
nomic conditions in the two countries are vastly 
different, and it may be assumed that the quality 
of medical education and practice in England has 
suffered greatly since the beginning of the war. 
Moreover, conditions of practice in England are 
almost certain to improve as the country becomes 
adjusted to its regimen. 

Perhaps a system of compulsory health insurance 
in the United States would be less undesirable than 
many persons now fear; it is natural, however, 
that the risks inherent in the change to a system 
that has apparently worked so poorly elsewhere 
should be dreaded. Slowly as the social aspects of 
medical care have developed in this country, under 
a system of free enterprise — much more slowly 
than the science of medicine has overtaken its hori- 
zons — there is still delivered here the best medical 
care in the world, and it must not be put in jeopardy 
without better assurance than has yet been offered 
that the proposed changes represent an improve- 
ment. Every instinct must cry out for caution. 

As Dr. Edward D. Churchill recently affirmed, 
this country, like the rest of the world, is in the 
midst of a social revolution of which a changing 
type of medical practice represents only one phase. 
Already the federal Government is paying a medical 
bill of $1,200,000,000 a year, over four fifths of it 
for the care of the patient. Further crystallization 
of medicine under Government control could easily 
inactivate its progress in a phase of evolution that 
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may well result, if allowed to continue its way 
unhampered, in a more simplified system of prac- 
tice with much greater emphasis being successfully 
placed on the prevention of disease and the im- 
provement of health. 


“IF YE BREAK FAITH” 


Durinc nearly sixty years of his long and singu- 
larly useful life, Dr. Walter P. Bowers, first editor 
of this Journal under the ownership of the Mas- 
sachusetts Medical Society, was associated with the 
Clinton Hospital. Under his guidance it grew from 
a modest nursing home to a general hospital serving 
Clinton and its surrounding communities. 

No task was too humble for Dr. Bowers’s con- 
ception of community service. As chief surgeon of 
the hospital he was not above serving as orderly 
when the occasion required, wheeling his patients 
to the operating room; carrying them from the truck 
to their beds. As the hospital outgrew and wore 
out its facilities for discharging its obligations to 
the area it serves, in 1944 he set his hand to his 
last task as president of the Hospital, at the age of 
nearly ninety, in the collection of a fund for a new 
hospital building. This fund was oversubscribed, 
but rising costs did not permit the completion and 
equipment of the building. 

The story and the present needs of the hospital 
are told elsewhere in this issue of the Journal in a 
communication from Henry F. Bigelow, who suc- 
ceeded Dr. Bowers as president of the Clinton 
Hospital. 

Funds for the completion of the memorial build- 
ing have been made available by the federal Govern- 
ment in the stated ratio to community effort, and 
on his death in 1947 it was disclosed that Dr. Bowers 
had left the sum of $100,000, nearly all his life sav- 
ings, as his final contribution to the welfare of the 
communities that he had spent his life in serving. 
This bequest cuts to a relatively modest sum the 
amount needed to make the federal grant effective 
and bring the Walter P. Bowers Memorial to com- 
pletion. 

Even in these unsettled days there can be no 
thought that the citizens of Clinton and its sur- 
rounding countryside and Dr. Bowers’s other 
friends will permit this vital enterprise to fail. 
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BIBLIOGRAPHIA INTERMINATA 

Tuere has been a growing tendency among Ameri- 
can men of letters (medical) finally to seal the prod- 
ucts of their pen with that last authoritative stamp 
of literary righteousness, the replete bibliography. 
Like the tail of a kite or the ballast on a yacht’s 
keel it hangs there, keeping its vehicle right side 
up by sheer weight alone. 

The Journal, as much as any other medical peri- 
odical, has been guilty of failing sufficiently to dis- 
courage this tendency so universal among today’s 
medical authors. It has seemed unkind to criticize 
the tangible result, in 6-point type, of so much labor. 

The editor of the Journal of the American Medical 
Association is more forthright. In his opinion: 

It is no longer excusable to bolster a report of a case 
or an article with a compilation of references to all similar 
cases that have been reported in the literature. The 
growth of medical literature has made this not only a 
useless but also an unwarranted task. Reference should 
be given only to articles that illuminate the subject. . . . 
To republish long bibliographies taken from other authors 


is a form of plagiarism which burdens the literature with 
uninteresting and worthless lists of titles.' 


The London Lancet, keen-edged as at any time in 
its century and a quarter of existence, has noted 
this transoceanic tendency and commented on it, 
not unkindly?: 


127, 38, 46 think that*® this method,*> 5° of citing 
references* to published papers'® js rather over- 
done*> by some workers,» 4%, 512 
American authors*5> 3% 76, 85, 112, %0, 512 of review articles, 
et al. 


REFERENCES 
Medical Writing: The technic and the art. Second edi- 


2. In “England Now. commentary by peripatetic corre- 
dents. Lancet 2:867 
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NOTES FROM THE MEDICAL EXAMINER 


THE APPLICATIONS OF 
SPECTROPHOTOMETRY TO MEDICINE 


The development of simple, reliable ultraviolet 
and visible spectrophotometers within the last ten 
years has made available an analytical tool of great 
versatility and power. The role played by spectro- 
photometric methods in research on vitamins and 
hormones has been spectacular’: the application of 
these methods to analytical procedures promises 
to be equally impressive. 
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Spectrophotometric methods possess certain ad- 
vantages that are particularly desirable in toxi- 
cologic investigations: the results are subject to 
qualitative interpretations having fundamental 
structural chemical significance; they are quanti- 
tative; the procedure is direct and simple, and the 
results reproducible; and the sample is not con- 
sumed. 

Spectral curves are obtained by the plotting of 
variations of optical density of the solution with 
respect to wave length of light. In the ultraviolet 
and visible regions such curves are characteristic 
of certain molecular configurations, generally in- 
volving chemical unsaturation. The benzene and 
pyridine rings, or the benzoyl and phenol groups, 
are typical easily recognizable structural entities. 
Compounds containing such groups will generally 
exhibit absorption spectrums closely related to the 
parent groups. 

Quantitatively, spectrophotometric methods de- 
pend upon the same laws as visual colorimetry: the 
optical density of the solution is proportional to the 
amount of material present. The ability of a chemi- 
cal to absorb light of a given wave length is ex- 
pressed by the molecular extinction e, which is the 
optical density of a molar solution in a l-cm. light 
path. The greater the molecular extinction of the 
compound, the more sensitive becomes the spectro- 
photometric method for its detection. Useful 
molecular extinctions in the ultraviolet region range 
from values as low as 200 to as high as 50,000. These 
generally permit determination of a compound when 
present in the order of 100 to 1 microgm. 

In practice it is rare that a determination of a com- 
pound can be made by the light absorption at a 
single wave length without interference from ab- 
sorption by other chromogens. If the interfering 
chromogens cannot be removed readily by chemical 
or physical means, it becomes necessary to evaluate 
their contribution to the total light absorption. 
This is most frequently accomplished in a two- 
component system by a second determination of 
optical density at a wave length chosen because the 
contributions of the two components to the total 
density are inversely related.’ 


Carbon Monoxide 


Advantages of spectrophotometric methods over 
conventional gasometric methods are well illustrated 
in the determination of the degree of saturation of 
blood with carbon monoxide. Gasometric methods, 
although of high precision when carried out on fresh 
blood under ideal routine conditions, are laborious, 
technically difficult and, in the examination of 
putrid blood, inaccurate. Reasonably precise, in- 
herently accurate analyses can be achieved by any 
of several spectrophotometric means, none of which 
are technically difficult.2-? The method of Schmidt,‘ 
in which the spectral characteristics of carboxy- 
hemochromogen are employed, appears to be ap- 
plicable even to putrid blood. 


NOTES FROM THE MEDICAL EXAMINER 


Barbiturates 


The simplicity and sensitivity of spectrophoto- 
metric procedures are illustrated by recent methods 
for the detection and determination of barbiturates 
and thiobarbiturates in blood. Pentothal, a thio- 
barbiturate, exhibits a pronounced absorption band 
at 288 microns in ether® and 285 microns in chloro- 
form,® and a related band at 305 microns in aqueous 
alkali.6 By very simple extractive procedures it is 
possible to estimate as little as 0.35 mg. per 100 cc. 
of pentothal in 1 cc. of plasma. In the detection 
of the barbiturates the fact that ¢ at 240 milli- 
microns changes from 0 at pH 2 to 10,000 at pH 
10 has formed the basis of a relatively specific 
method in which the interference of other chromo- 
gens is reduced to a minimum.’ 


Phenols 


Phenol exhibits strong ultraviolet absorption in 
acid solution. When the solution is made basic the 
absorption peaks shift toward the visible end of the 
spectrum. The influence of pH on the character of 
the absorption curve can serve both as an impor- 
tant factor in identification and as a basis for 
quantitation. 


Salicylic Acid 


This acid, closely related to phenol, is of impor- 
tance clinically and in many medicolegal deaths. 
It may be estimated by the barbiturate method of 
Walker, Fisher and McHugh.’ When it occurs to- 
gether with barbiturates in blood, it may be sepa- 
rated from them by extraction of a chloroform solu- 
tion with an aqueous solution buffered at pH 7. 


Alkaloids 


Many of the common alkaloids exhibit useful 
absorption spectrums in the ultraviolet region.*: ® 
Morphine, which has a phenolic structure, possesses 
a corresponding spectrum. The spectrum of nicotine 
is closely related to that of pyridine and nicotinic 
acid.':* Ultraviolet spectrophotometry is one of 
the most convenient and sensitive methods for its 
detection and determination. The ultraviolet ab- 
sorption spectrum of cocaine appears to be due to 
the benzoyl group, and the spectrums of atropine, 
hyocyamine, ephedrine and amphetamine to the 
substituted benzene ring. Strychnine, brucine and 
quinine likewise possess characteristic and useful 
spectrums. 
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MISCELLANY 
AMERICAN HOSPITAL ASSOCIATION 


The American Hospital Association, according to the New 
York Times, representing the majority of the nation’s hos- 
pitals, has gone on record as opposing any further extension 
of Government supervision in the health field. All legis- 
lative proposals to date, including the “Nation’s Health” re- 
port of Federal Security Administrator, Oscar R. Ewing, 
were described as “administrative monstrosities” by George 
Hughes, executive director of the Association. larin 
that administration was the important factor in the health 
plan, he said that, ““The confusion in the present federal activi- 
ties is not an incentive to turn over to the government all 
the health activities of the nation.” 


CORRESPONDENCE 


WALTER P. BOWERS MEMORIAL 


To the Editor: 1 am sure many of the readers of the New 
England Journal of Medicine need no introduction to Dr. Walter 

ntice Bowers, who served as its editor from 1920 to 1937. 
A full account of Dr. Bowers’s life and accomplishments, as 
well as his civic and humanitarian contributions, appeared 
in the issue of September 25, 1947. 

Your readers, however, may not know that Dr. Bowers 
left a very substantial part of his estate to the completion 
of the new Clinton Hospital, which he founded in 1889 and 
of which he was the first president for fifty years. Work 
on the new hospital had started before Dr. Bowers died in 
1947. However, the original Building Fund raised in 1944- 
1945 proved inadequate because, when it was possible to 
start construction after the war, costs had advanced sub- 
stantially. Through the co-operation of Dr. Vlado A. Get- 
ting, Massachusetts commissioner of public health, a federal 
grant of approximately $225,000 was approved under the 


terms of Public Law 725, the Hospital Survey and Construc-. 


tion Act. Payment of this grant, however, as the act pro- 
vides, is contingent on our making available funds to cover 
two thirds of the total cost of completing the building, the 
empty shell of which now stands. In other words, the Govern- 
ment will pay one dollar toward completing the hospital if 
we can provide the other two dollars necessary. 

We are now engaged in a completion fund campaign of 
$275,000, the success of which is essential for us to take ad- 
vantage of the federal grant. It has occurred to our trustees 
that some of Dr. Bowers’s friends might wish to make con- 
tributions toward the Walter P. Bowers Memorial yr 
a three-story modern plant of 75 beds with up-to-date facili- 
ties, designed by Coolidge, Shepley, Bulfinch and Abbott. 
Dr. Charles F. Wilinsky, of Beth Israel Hospital, has served 
as our consultant. 

I hope that you will consider it quite proper for me to 
bring this matter to your attention as I have. All of us in 
Clinton and in the surrounding towns that make up our 
hospital area of 25,000 people are serious in our purpose to 
complete this lasting memorial to a truly great physician 
and citizen, and we would like to offer this opportunity to 
others who may be of the same mind to give us a lift in this 
undertaking. 

F. Bicetow, Chairman 


emorial Gifts Committee 
Clinton Hospital Building Fund 
Clinton, Massachusetts 
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NOTICES 
ANNOUNCEMENT 


tn, 


ing of his offices" 


Dr. Robert Salwen announces the openi 
at 158 Suffolk Street, Holyoke, for the Practice of urology. 


JOSEPH H. PRATT 
DIAGNOSTIC HOSPITAL 


30 Bennet Street, Boston 
Lecture Hall, 9-10 a.m. 


Morninc Conrerence Procram 


Wednesday, Februa 9 — Pediatric Clini 
Conference. Drs. James M. Baty and H. E. MacMa 
11 — Some Physiologic Considerations of 

ngestive Heart Failure. Dr. Richard Bloomfield. 
Tuesday, February 15 — Journal Review. 
Friday, February 18 — Poliomyelitis: Management in the 
late stage. . Joseph S. Barr. 
Tuesday, February 22 — Holiday — No Conference. 


seas February 25 — Recent Developments in Group 
ractice. Dr. Franz Goldmann. 

From 9 to 10 o’clock on Wednesday, Thursday and Satur- 
day mornings clinics will be given by members of the hos- 
pital staff. Medical rounds are conducted each weekday 
except Saturday by members of the hospital staff from 12 to 
1 _ On the second and fourth Fridays of the month, 
February 11 and 25, Therapeutic Conferences will be held with 
round-table discussion from 2 to 4 p.m., with Dr. Robert P. 
McCombs as moderator. On the second and fourth Fridays, 
February 11 and 25, Dr. Merrill Sosman will conduct x-ray 
conferences from 4 to 6 p.m. 


All exercises are open to the medical profession. 


HARVARD MEDICAL SOCIETY 


A me of the Harvard Medical Society will be held in 
the amphitheater of Building D, Harvard Medical School, 
on bea February 8, at 8:00 p.m. The chairman for the 
evening will be Dr. Herrman L. Blumgart. 


ProGrRam 


Transmural Migration of Intestinal Bacteria into the 
Peritoneal Cony. Fritz Schweinberg. 

The Effect of Po bog Alcohol on the Growth of the 
Diphtheria Bacillus. Sidney Cohen. 

Some New Methods for the Histochemical Identification 
of Enzymes. Arnold M. Seligman and Marvin Nachlas. 

Purification, Physiologic and Biochemical Properties of 
Prothrombin Conversion Accelerator in Serum." Ben- 
jamin Alexander, Greta Landwehr and Robert Goldstein. 

The Biologic Effects of Radioactive Iodine (I) on the 
Normal Thyroid Gland and Other Tissues in Man. 
> .* Freedberg, George Kurland, Alvin Ureles and 

ul Hertz. 


Subsequent meetings will be held on March 8, April 12and 
May 10. ; 


NEW ENGLAND SOCIETY OF 
ANESTHESIOLOGISTS 


A meeting of the New England Society of Anesthesi 
will be held in the Auditorium of Building A, Boston Uni- 
versity School of Medicine, 80 East Concord Street, Boston, 
on Tuesday, February 8, at 8:00 p.m. The scientific program 
will consist of the following: 


Medical Malpractice. Chas. J. Dunn, LL.B., legislative 
counsel for the Massachusetts Medical Society. 
Is there a Threat of Political Medicine? John F. Conlin, 
.D., Director of Medical Education and Informa- 
tion, Massachusetts Medical Society. 
Physicians and medical students are invited. 


(Notices concluded on page xvii) 
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